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ABSTRACT 

 

 
The accepted structure of attention deficit/hyperactivity disorder (ADHD) has changed 

repeatedly and significantly over its history, with many symptoms being added, changed or 

dropped. Despite this, many questions remain about the nature of the disorder and the potentially 

related set of symptoms known by most researchers as sluggish cognitive tempo (SCT). This 

study sought to investigate the latent structure of ADHD and SCT by exploring the relationship 

between SCT, hyperactivity, and inattention as reported by adults. This study proposed that some 

of the structural issues found in ADHD may be due to the assumption of linearity, and proposed 

that two significant changes, if supported by the data, would offer some resolution. The first 

proposed change would be to view hyperactivity and sluggishness as a single continuum of 

activity level, rather than individual syndromes, and the second proposed change would be to 

view symptoms of inattention as a separate dimension from the hyperactivity and sluggishness. It 

was also proposed that evidence of the validity of this dimensional restructuring might be seen as 

a quadratic curvilinear, or U-shaped, regression line between inattention and the continuum of 

activity level, where inattention was highest toward the extremes of activity level and lowest at 

the midpoint of activity level. 

For the current study, symptoms of hyperactivity and sluggishness were matched by topic 

to form a continuum from low levels to high levels of activity. This measure, along with a 

symptom checklist for ADHD inattention, was included in a survey and provided to a sample of 

1,398 adults throughout the United States, collected through Amazon’s Mechanical Turk. 

Participants demographics were similar to the population demographics with few variations.  

Measures of internal scale consistency and of normality were used to analyze the new 

Activity Level scale produced by matching hyperactivity and sluggishness, and curve estimation 
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was conducted to analyze whether a quadratic regression model was a significant predictor of the 

relationship between activity level and inattention.  

Results of the analyses revealed that the new Activity Level scale was unimodal and 

within commonly accepted limits of internal consistency for both the full sample of participants 

and for the portion of the sample that endorsed a diagnosis of ADHD. Furthermore, results of the 

regression analysis indicated that a quadratic model of activity level and inattention accurately 

explained a small but significant portion of the variance in both the full sample of participants 

and the in the ADHD sample. Implications are discussed for the both theory and practice. Lastly, 

limitations of the study and directions for future research are included.  
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CHAPTER 1 

 

INTRODUCTION 

 
 The goal of this study was to evaluate the relationship between attention-

deficit/hyperactivity disorder (ADHD) and sluggish cognitive tempo (SCT). Specifically, this 

study sought to determine if the construct of predominantly inattentive subtype of ADHD 

(ADHD-I) represents two types of inattentive symptoms: one associated with hyperactivity, and 

one associated with cognitive sluggishness, which fall on the extremes of a distribution of 

physiological and cognitive activity level. While this manuscript adopts the terminology and 

definitions used by the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-5, APA, 2013) in discussing ADHD, that text does not currently recognize SCT as a 

unique disorder. In such a case, the terminology and definitions have yet to be standardized, and 

will be adopted instead from the common parlance of the research literature. 

According to the DSM-5, the inattention symptoms that define ADHD-I are often first 

seen during childhood and adolescence, are described as an inability to properly focus or avoid 

distraction, and cause deficits in the performance of tasks at school or at home (DSM-5, 2013). 

Individuals diagnosed with ADHD-I may be described as “easily distracted,” may do poorly on 

assignments even if they understand the subject matter, and may be disorganized. 

The symptoms of the hyperactive/impulsive subtype of ADHD (ADHD-H/I) are 

composed of behaviors that impede more context-appropriate behaviors at school, work, or 

home. These behaviors are thought to derive from an excess of energy or a lack of control 

(impulsivity) over mental and physical energy (APA, 2013). In contrast, SCT is thought to 

impede performance in those areas because of a lack of energy (hypoactivity) or control in 

mental functioning (apathy; Barkley, 2012; Becker, Marshall, & McBurnett, 2014). 
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When using a Venn diagram to illustrate the presently accepted constructs of ADHD and 

SCT, ADHD-I and ADHD-H/I would seem to overlap, forming the third subtype of ADHD-

Combined. SCT would be a distinct circle, apart from ADHD, as shown in Figure 1. 

                                  ADHD Combined 

 

                                                     ADHD Inattentive  

 

 

Figure 1. Illustration of relationship between ADHD subtypes and SCT as presently constituted. 

 
However, ADHD-I and SCT seem to overlap as well, as they are strongly correlated 

(Hartman, Willcutt, Rhee, & Pennington, 2004). That being the case, an adjustment might be 

made to the above Venn diagram to illustrate the relationship as shown in Figure 2. 

       ADHD Combined 

 

                                                                               SCT 

 

                                                        ADHD Inattentive 

Figure 2. Illustration of relationship between ADHD subtypes and SCT accounting for correlation 

between ADHD-I and SCT. 

 

 

The relationship can be further illustrated by taking into account the prevalence of ADHD-

Combined type cases and the relativity rarity of purely ADHD-H/I cases, wherein no symptoms 

of ADHD-I are present. This can be illustrated as in Figure 3. 

  

ADHD 

Hyperactive/ 

Impulsive 

       SCT 

ADHD 

Hyperactive/ 

Impulsive 

        SCT 
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      ADHD Combined 

 

                                                                                       SCT 

 ADHD Hyperactive/ 

                      Impulsive                                                                           ADHD Inattentive   
 
 Figure 3. Illustration of relationship between ADHD subtypes and SCT accounting for    

 correlation between ADHD-I and SCT and between ADHD-H/I and ADHD-I. 

 
 This third diagram would seem to imply that the ADHD-Inattentive type population 

would be almost entirely accounted for by the ADHD-H/I and the SCT populations, and that 

ADHD-H/I and SCT should overlap significantly as well. This, however, is not the case. In fact, 

ADHD-H/I and SCT appear to be negatively correlated (Penny et al., 2009). The Venn diagram 

would have to be changed significantly to account for this and for the relative prevalence of the 

subtypes, as illustrated in Figure 4. 

       ADHD Combined 

 

                                                                                               SCT 

 ADHD Hyperactive/ 

                      Impulsive                                                                           ADHD Inattentive   

 
 Figure 4. Illustration of relationship between ADHD subtypes and SCT accounting for    

 correlation between ADHD-I and both SCT and ADHD-H/I, as well as the negative correlation between    

 ADHD-H/I and SCT. 

 

In this final diagram, it now appears that both ADHD-H/I and SCT may be subsets of the 

ADHD-Inattentive type, meaning that both hyperactivity and sluggishness are forms of 

inattention. Alternatively, it may be that both ADHD-H/I and SCT (or hyperactivity and 

sluggishness) can cause symptoms of inattention. 

 

              SCT 
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As ADHD has been a disorder primarily diagnosed in childhood during much of the 

construct’s development, the symptom statements are designed to be overt characterizations 

which are visible to a teacher or parent, rather than exploring the internal experiences of the 

individual being rated. As such, they offer no clarification on whether the inattention can be 

perceived by the patient as being associated with either hyperactivity or with sluggishness. The 

following example makes the implications of this dilemma clearer. The nine symptoms of 

inattention are as follows (DSM 5; APA, 2013):  

1. Fails to give close attention to details or makes careless mistakes.  

2. Has difficulty sustaining attention.  

3. Does not appear to listen.  

4. Struggles to follow through on instructions.  

5. Has difficulty with organization.  

6. Avoids or dislikes tasks requiring a lot of thinking.  

7. Loses things.  

8. Is easily distracted.  

9. Is forgetful in daily activities. 

In reviewing these nine symptoms, it is possible to see how each might be involved with 

either a mental state of hyperactivity or a mental state of sluggishness. As an example of the first 

symptom above (fails to give close attention to details or makes careless mistakes), suppose that 

two students are given an assignment to complete, and one student struggles to focus because of 

a rush of thoughts about weekend plans or competing interests (i.e. hyperactivity), while the 

other student struggles to focus because of a general feeling of apathy and slowness of thought 

(i.e. sluggishness). Although the explanations for their distraction and carelessness differ greatly 
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from each other, both would likely be rated as having the same symptom of inattention on a 

rating scale. In other words, the same outward behavior of failing to give close attention can be 

explained by two differing internal experiences.  

This possible causal relationship might be better illustrated by a different method than a 

Venn diagram, one which takes into account the symptom severity, as illustrated in Figure 5. 

                                                          Inattention 

                           

                         Sluggishness                                          Hyperactivity                                

     Activity Level 

 Figure 5. Alternative illustration of figure 1.4, including a continuum of Activity Level. 

This illustration places the hyperactivity of ADHD-H/I and the sluggishness of SCT on opposite 

ends of a continuum, labeled here as Activity Level, and increasing in symptom severity from 

the middle toward the endpoints. Viewed in this linear fashion, inattention is forced into two 

separate domains, one related to hyperactivity, and one related to sluggishness. While consistent 

with the research, this splitting of inattention might be described as an inelegant theoretical 

solution. This inelegance may be resolved by viewing these constructs in a multidimensional and 

curvilinear rather than a unidimensional and linear way. This is best illustrated in a similar 

fashion to the Yerkes-Dodson inverse-U-shaped curve (1908) (originally designed to describe 

the relationship between performance and arousal), but which now would describe the 

relationship between inattention and activity level, as illustrated in Figure 6. 

As shown in Figure 6, ADHD may be better characterized as a relationship between two 

constructs: inattention and activity. In turn, activity can be described on a continuum from low 

activity (e.g., sluggishness) to high activity (e.g., hyperactivity). For example, someone with high 
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inattention might have very high symptoms of sluggishness OR very high symptoms of 

hyperactivity. 

 

 Figure 6. Graph illustrating the proposed relationship between a continuum of activity level,  

 from sluggish to hyperactive, and a measure of inattention. 
 

Alternately, someone with low inattention is likely neither sluggish nor hyperactive. This 

hypothesis poses a problem of finding the accurate terminology for describing this construct, as 

there is currently no universally recognized term. The ADHD terminology uses activity to 

describe the behavioral aspects of the disorder, but the cognitive symptoms of hyperactivity are 

merely inferred from those behaviors. SCT terminology uses sluggish tempo to describe the 

cognitive symptoms, and low energy to describe the behavioral deficit associated with the 

disorder. Arousal encompasses both aspects, but currently has many other definitions, and is 

perhaps too broad a term. In order to describe both the cognitive and behavioral aspects of the 

second construct being proposed, this paper uses the phrase cognitive and physiological activity 

level, or activity level when shortened. While not semantically perfect, it will do until a better 
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term is chosen. This paper will further hypothesize that the U-shape described by the Yerkes-

Dodson law of performance and arousal (Yerkes & Dodson, 1908) would similarly describe the 

quadratic curvilinear relationship between inattention and activity level. Specifically, activity 

level could be conceptualized as a predictive factor, on a continuum ranging from low activity 

level (similar to SCT) to high activity level (similar to hyperactivity). Activity level would be 

expected to predict inattention (ranging from low inattention to high inattention).  The 

relationship would be expected to be curvilinear, such that either low activity levels or high 

activity levels would be associated with high inattention. Alternately, moderate levels of activity 

(the absence of SCT or hyperactivity) would be associated with low inattention. This 

hypothesized curvilinear relationship can be seen again in Figure 6. 

The present study hypothesized that the pattern described above and identified in Figure 

3 better describes the construct of ADHD. It was further hypothesized that the presence of this 

pattern could be verified statistically using simple curvilinear regression.  If this new pattern is 

verified, then it would solve two major issues: one, the current categorization of inattentive, 

hyperactive/impulsive, or combined has not had strong empirical support; and two, much 

research suggests that sluggishness needs to be included in the conceptualization of ADHD.  

Significance 

 

 Attention-Deficit/Hyperactivity Disorder (ADHD) is perhaps one of the most commonly 

diagnosed psychological disorders among children, with as many as 1 in every 20 youth in the 

United States receiving the diagnosis (APA, 2013). Despite this prevalence it has also been one 

of the more controversial pediatric disorders (Stubbe, 2000) due in large part to public perception 

of its symptoms as “typical childhood behavior,” and to the common method of treatment using 

dopaminergic, stimulant drugs. Various editions of the Diagnostic and Statistical Manual of 
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Mental Disorders have been published to compensate for new knowledge about mental disorders 

(DSM; APA, 1952, 1968, 1974, 1980, 1987, 1994, 2000 & 2013), and throughout that time, the 

construct of ADHD has been revised multiple times. The name, developmental progression, and 

symptom makeup of the construct have all changed in an effort to better represent the nature of 

the disorder.  

Because of this, some go so far as to say that “ADHD is unlikely to exist as an 

identifiable disease” (Furman, 2008, p. 775) due in part to the heterogeneity of the ADHD 

construct. Part of this heterogeneity is the result of subtypes within the ADHD population, 

predominantly inattentive type (ADHD-I), predominantly hyperactive/impulsive type (ADHD-

H/I), and combined type (ADHD-C) as categorized in the 5th edition of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5; APA, 2013). However, these subtypes are 

individually heterogeneous as well (Barkley, 2013; Moruzzi, Rijsdijk, & Battaglia, 2013), do not 

match the factor structure of the symptoms (Willcut et al., 2012), and overlap each other to a 

high degree (DSM-5). Additional variability has been attributed to a different subset of 

symptoms that has not yet been integrated into the ADHD construct proposed by the DSM-5.  

 Sluggish Cognitive Tempo (SCT) is the interim name given to this subset of symptoms, as 

it is not currently recognized by the APA as a unique disorder. The SCT construct seems to 

identify a distinct subset of the inattentive ADHD population (Barkley, 2013), and includes 

symptoms of mental or functional slowness that are not explained by another condition. The 

accepted SCT symptom set is still in flux, but symptoms such as daydreaming, lost in thoughts, 

slow, and drowsy are commonly used to define the aspects of SCT (Barkley, 2012; McBurnett & 

Pfiffner, 2005; Penny, Waschbusch, Klein, Corkum, & Eskes, 2009).  
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In addition to describing a pattern of impairment in speed of thought, attention, and 

behavior, these symptoms are also associated with social dysfunction, withdrawn behavior, 

academic underperformance, unhappiness, internalizing behaviors, depression, anxiety and other 

disorders in a pattern that appears to be distinct from the other recognized subtypes of ADHD 

(Bauermeister, Barkley, Bauermeister, Martínez, & McBurnett, 2012; Carlson & Mann, 2002; 

Marshall, Evans, Eiraldi, Becker, & Power, 2014). Although many individuals with ADHD-I 

may exhibit these characteristics, the symptoms of those with ADHD-H/I tend to be more 

strongly correlated with aggression and to be comorbid with oppositional defiant disorder 

(Lahey, Schaughency, Strauss, & Frame, 1984; Lahey et al., 1994). It is important to note that, 

although it includes the word cognitive, SCT is not considered a measure of low intelligence or 

intellectual disability (Becker & Langberg, 2012). Similarly, while some research has found a 

correlation between childhood symptoms of SCT and adult deficits in processing speed 

(Khurshid, Walker, Riley, & Wellington, 2014), other research has found no association between 

SCT processing speed (Bauermeister et al., 2012). 

 The hyperactivity typical of ADHD-H/I and the slow and lethargic symptoms of SCT are 

intuitively inverse characteristics, and yet both can serve to explain the lack of attention typified 

by ADHD-I. The symptoms of ADHD-I also do not distinguish between two possible types of 

inattention that could be causing the disturbance. This conflation of hyperactivity and 

sluggishness into one set of inattentive symptoms may obscure any differences between them 

when analyzed statistically, and might result in inaccurate findings. This inaccuracy is significant 

when considering the impairments suffered by those with ADHD and SCT, and many of those 

with symptoms of SCT may even be receiving inappropriate clinical treatment better suited for 

other types of inattention. Certainly, the treatment for cognitive sluggishness would be different 
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from the treatment for cognitive hyperactivity. It may be possible to develop a more accurate 

construct of ADHD by clarifying the symptoms of the inattentive type; distinguishing inattention 

due to hyperactivity from inattention due to sluggishness.   

Diagnostic Dissent 

 

Presently, researchers have yet to come to a consensus on the validity of the SCT 

construct. Some researchers, such as Dr. Russell A. Barkley, Dr. Keith McBurnett and others that 

have given great attention to the matter, have come away convinced of its existence as a discrete 

disorder worth considerable study (Barkley, 2014; McBurnett, Pfiffner, & Frick, 2001). An 

opposing viewpoint has been voiced as well, urging caution before adding another pathological 

label to what may be considered normal childhood behaviors. Dr. Allen Frances, in an interview 

with the New York Times writer Alan Schwarz, went so far as to accuse SCT researchers of 

performing a “…public health experiment on millions of kids,” and stated that “I have no doubt 

there are kids who meet criteria for this thing, but nothing is more irrelevant” (Schwarz, 2014). 

Whichever position one may take, further research is needed to guide policy and treatment. 

DSM Incorporation 

 

Whether SCT is in actuality a subtype of ADHD or its own disorder, it has been 

maintained under the umbrella of ADHD in the DSM-IV-TR edition (2000) and in the DSM-5 

(2013) as well. Although it is not explicitly mentioned in either edition, its inclusion may be 

inferred from the DSM-IV-TR inclusion of the diagnosis 314.9 Attention –Deficit/Hyperactivity 

Disorder Not Otherwise Specified (ADHD-NOS). The explanation of this diagnostic option 

includes a notation that individuals with a “behavioral pattern marked by sluggishness, 

daydreaming, and hypoactivity [italics added]” can be diagnosed. 
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 The last three symptoms in the explanation, sluggishness, daydreaming, and hypoactivity, 

are typical of the SCT symptom set, and are clearly separated from the accepted ADHD 

symptom constellation by their inclusion under the diagnosis of ADHD-NOS. The DSM-5 

(APA, 2013) eliminates the NOS option and replaces it with the two options of Other Specified 

ADHD and Unspecified ADHD. The explanations for these two diagnoses do not retain the 

mention of SCT symptoms that the DSM-IV-TR used, but neither do they disclaim the 

symptoms as clinically indicative of ADHD impairment. While likely meant to encompass 

individuals whose symptoms do not fit exactly within the other subtypes, this categorization is a 

way of including SCT symptoms within ADHD, yet rejecting SCT as a stand-alone construct. 

 Based on this ambiguity, individuals with symptoms of SCT have been able to receive 

diagnoses of ADHD for more than two decades. Although this unconventional method of 

diagnosis permits patient access to affordable treatment and study, this method bends the rules 

inherent in the diagnostic process. It forces clinicians to assign a potentially inaccurate label in 

order to prescribe an off-label treatment. This gap between the theoretical and the practical 

instills a distrust of the diagnostic system and is indicative of a need to reevaluate the way in 

which the attention disorders have been defined. 

Prevalence 

 

According to prevalence rates published in the DSM 5, ADHD generally occurs among 

children in about 5% of the population, and among adults in about 2.5% of the population (APA, 

2013). These rates appear to be consistent in worldwide samples as well (Faraone & Biederman, 

2005). Prevalence rates for SCT, however, have not been widely collected and are still tentative, 

but according to one estimate it may occur in as much as 5.8% of the adult population (Barkley, 

2012). These prevalence rates are comparable or greater than those found for ADHD, and if 
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verified, may represent 15.8 million individuals in the United States alone based on calculations 

using current census estimates of the US population (U.S. Census Bureau, 2014).  

Study Benefits 

 

Considering the potentially high prevalence of SCT and ADHD and the associated 

functional impairments, it is imperative that research accurately identify the relationship between 

these disorders. Previous research into ADHD that neglected to take into account the 

heterogeneous nature of the disorder could only give composite associations for treatment 

efficacy, correlates, heritability, and etiology. The identification of subtypes within ADHD led to 

the discovery of significantly different correlates for the individual subtypes (Carlson, Shin, & 

Booth, 1999). Correctly conceptualizing the subtypes is critical for both diagnosis and treatment.  

Until this current construct is expanded to account for the SCT symptoms, both the research 

conducted and the treatment offered to those in need will be incomplete.   

In order to clarify the above confusion, the following research question was explored:  

When SCT and Hyperactivity are analyzed together as a continuum of Activity 

Level, does the continuum form a curvilinear relationship with Inattention?  

This question will be explored in two steps:  

1. Create a combined hyperactivity/sluggishness scale and test the scale reliability of that 

measure to determine its appropriateness in answering the main research question. 

2. Utilize multiple curvilinear regression to test the underlying structure of the proposed 

ADHD model. 
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CHAPTER 2 

 

LITERATURE REVIEW 
 

 In order to identify the relationship between ADHD and SCT, this review will begin by 

examining the history of the two constructs, how they have changed over time, and for what 

reasons. Then, this review will examine the pattern of heterogeneity within ADHD and SCT as 

identified by studies of their symptomology, onset, gender differences, common comorbidities 

and correlates, etiology, neurological deficits, assessment and diagnosis, and common methods 

of treatment. This information will be used to build a theoretical model of the relationship 

between them. Lastly, this review will examine the factor analytic and curvilinear regression 

research concerning ADHD and SCT in order to identify the methods and findings supporting 

these two constructs. 

The ADHD and SCT Constructs 

 

Terms and Process 

 

The definition of ADHD has been changed over time based on the presumed core 

symptoms, the presumed etiology, new research, and even loyalty to conventional language 

(Hyman, 2010), yet the actual illness itself did not change as a result. The modern ADHD 

construct includes 18 possible symptoms of hyperactivity, impulsivity, and inattention (APA, 

2015), and ADHD research presumes that the symptom names will be understood by all people 

in the same way. Yet these labels are simply a heuristic to communicate a larger idea, and are 

subject to interpretation by patients, families, and even professionals.  Despite this, often these 

heuristics are treated as the disorders (or symptoms) themselves (Kendall & Jablensky, 2003). It 

may be the case that significant confusion about ADHD is due to this difficulty in representing 

and labeling the symptoms accurately. 
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History 

 

This reconceptualization of ADHD has occurred repeatedly throughout its history. The 

first known reference to a disorder of attention appears to be from a text authored by Melchior 

Adam Weikard, and published in 1775. Weikard, a physician, noted a pattern of carelessness, 

extended latency in reading, distractibility and impatience (Barkley & Peters, 2012). Weikard 

described a single disorder, which he attributed to “irritable fibres.” This description appears to 

be of a disorder that Weikard found in adults, describing their behaviors as more typical of a 

child’s inattention.  

 The next earliest available reference is from a medical textbook by Alexander Crichton, 

published in 1798. Crichton described two types of attention-deficit disorders, as opposed to 

Weikard’s one. Crichton identified one of the two disorders in a similar fashion to current 

conceptions of hyperactivity or over-arousal of attention, and the other as typified by under-

arousal of attention and low energy.  Crichton also speculated that the over-arousal was likely to 

be inherited, while the under-arousal seemed to be acquired from the environment or by trauma.   

This early dichotomy set the pattern for future research into attentional disorders, 

although the initial edition of the DSM (APA, 1952) did not include a parallel to Crichton’s 

attention disorders. The DSM-II (APA, 1968) identified a single analogous disorder labeled 

hyperkinetic reaction of childhood. This construct included the symptoms of over-activity, 

restlessness, distractibility, and short attention span, and was clearly characteristic of 

hyperactivity and associated behavioral deficits as might be identified by parents or teachers. 

This strictly externalizing conceptualization of ADHD also proposed that these visible behaviors 

tended to diminish in adolescence.  
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While the inattention due to hyperactivity was included within this construct, symptoms 

of non-hyperactive inattention or sluggishness were not included as unitary constructs in the 

DSM-II (1968). They might be inferred from the development of the withdrawing reaction and 

overanxious reaction constructs, two of the other 6 conditions identified in children at the time. 

This early distinction between the external hyperactivity and other disorders allowed for the 

hyperactive symptoms to take apparent precedence in the research until the early 1970’s.  

 During the 1970’s, Virginia Douglas’s research into hyperactive children identified a core 

subset of symptoms, that included inattention and impulsivity, which appeared to account for the 

bulk of the deficits suffered by the children (Douglas, 1972). Later research would reclassify the 

impulsivity as more closely related to hyperactivity than inattention (Carlson, 1986), but 

Douglas’ focus on inattention helped shape the categorization of attention disorders within the 

DSM-III (APA, 1980). While the second edition of the DSM placed inattention as a symptom of 

hyperactivity, this third edition of the DSM was the first to recognize a subtype that was 

composed of inattention without hyperactivity.  No cause was proposed for this type of 

inattention, and it was placed in equal standing with hyperactivity as a cause itself, rather than a 

symptom. The construct was defined as merely not caused by hyperactivity. The two subtypes 

were labeled accordingly, attention deficit disorder with hyperactivity and attention deficit 

disorder without hyperactivity, or ADD+H and ADD-H. 

 Research into these two subtypes began to increase around the time of the DSM-III 

(1980) publication, and consequently this period of time marked the beginning of the modern era 

of research into SCT as well. Studies were conducted designed to identify differences between 

the two new subtypes of ADD, +H and -H; and a pattern emerged where the hyperactive (+H) 

youth were more prone to aggression and conduct problems, while the non-hyperactive (-H) 
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youth were more prone to be anxious and withdrawn (Lahey et al., 1984; Pelham, Atkins, & 

Murphy, 1981; Hinshaw, 1987).  The 1984 paper by Lahey and his colleagues may also be the 

first to give the name of SCT to a subset of the -H group with daydreamy and sluggish 

symptoms. The term SCT was likely first created by R. Neeper (Carlson, 1986), a graduate 

student of Caryn Carlson’s while she worked with Lahey on the 1984 paper. Subsequent studies 

that replicated the factor distinction between ADD+H and ADD-H, also identified the SCT factor 

(Neeper & Lahey, 1986; Lahey et al., 1988). Lahey and his colleagues (1988) found that the best 

factorial model of ADD was composed of three factors: hyperactivity/impulsivity, 

inattention/disorganization, and slow tempo.  In this same study, however, a Ward’s cluster 

analysis (Ward, 1963) divided the clinically referred sample into three symptomatic groups, the 

first cluster with no ADD symptoms, the second cluster with symptoms of sluggishness and 

inattention, and the third cluster with symptoms of hyperactivity and inattention. This led the 

researchers to conclude that future ADD diagnoses should be either AD-HD, or undifferentiated 

attention deficit disorder (UADD). 

 Critically, other research had also found that the inattentive population could be split 

using separate symptom categories from various parent rating scales, and that the hyperactivity-

related inattention symptoms were composed of sloppiness, carelessness, and irresponsibility, 

while those unrelated to hyperactivity were described using terms such as confused, lost in 

thought, unmotivated, and apathy (Barkley, DuPaul, & McMurray, 1990). This research 

indicated that once inattention had been defined in a less ambiguous way, it tended to lose its 

apparent coherence as a unitary subtype; and the attention disorders were more clearly split into 

inattention caused by hyperactivity, and inattention caused by sluggishness. This interpretation 

of the research, while congruent with Crichton’s (1798) early observations and with the cluster 
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analysis results found by Lahey et al. (1988), was nevertheless discounted in favor of the three 

subtype factorial model found by Lahey and his colleagues (1988). This division of inattention 

approach will be revisited later in this paper, however. 

 The DSM-III revision (APA, 1987) eliminated altogether the division of ADD into 

subtypes, and instead created one disorder labeled Attention-Deficit/Hyperactivity Disorder 

(ADHD). This movement was temporary, as the DSM-IV work group tasked with creating the 

new categorization for the attention disorders began to reconsider the subtypes for the upcoming 

edition. Although four symptoms of SCT were proposed to be included as symptoms of 

inattention (APA Task Force on DSM-IV, 1991), and three of those were tested in the DSM-IV 

field trials (often drowsy or sluggish, often daydreams, and forgetful), only forgetful was 

included in the DSM-IV (APA, 1994), with the reasoning that it was useful for ADHD as a 

whole, since it did not distinguish between the hyperactive and non-hyperactive types of 

inattention (Frick et al., 1994). As will be explored further later, while drowsy, daydreams, and 

forgetful were each good predictors of general inattention among a combined-subtype sample of 

youth with ADHD, inattention was often present without drowsy and daydreams (McBurnett et 

al., 2001). The DSM-IV consequently included only two subtypes, ADHD predominantly 

hyperactive/impulsive type (ADHD-H/I), and ADHD predominantly inattentive type (ADHD-I). 

 Some in the field (McBurnett et al., 2001; Milich et al., 2001) thought that the 

predominantly inattentive subtype would identify a group of youth that was too heterogeneous to 

represent a single subtype of disorder, and that there was still cause for the study of the SCT 

symptoms which had essentially been abandoned in the research. Milich and his colleagues 

(2001) argued that the predominately inattentive type of ADHD should no longer even be 

considered a part of ADHD at all; that there was sufficient evidence of a distinction between it 
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and the type of inattention that would soon be known as ADHD-C to define ADHD-I as an 

entirely separate disorder from ADHD. This argument paralleled the study of SCT, though failed 

to merge theoretically with it at that time or since.  

At this point, research into the validity of SCT diverged from the consensus classification 

of ADHD as published in the subsequent editions of the DSM. While research into SCT slowly 

began increasing, the DSM-IV (APA, 1994) instead established the provisional bridge between 

ADHD-H/I type and ADHD-I type by creating a combined hyperactive and inattentive subtype 

(ADHD-C). Although factor analysis identifies no ADHD-C factor (Span, Earleywine, & 

Strybel, 2002; Willcut et al., 2012), this was seen as an expedient way to account for the overlap 

between the I type and H/I type. It allowed the inclusion of individuals with symptoms of both, 

but insufficient symptoms for a diagnosis of either. Little has changed in the accepted construct 

since then, as the DSM-5 (APA, 2014) espoused the categorization of ADHD from the previous 

editions, again without coming to a conclusion on the meaning of the SCT symptoms. 

Construct Development 

 

Another of the dangers in identifying and defining a psychological construct is the 

tendency to eliminate related symptoms that nevertheless fail to differentiate between our new 

construct and the previous construct. Once the core symptoms within a construct are chosen, 

subsequent studies only use those symptoms to define the disorder. Researchers also use that 

construct to validate any proposed changes to the construct. In other words, any errors in past 

research are perpetuated, leading to a tautology, or circular research, if you will.  

 This process is what seems to have occurred leading up to the publication of the DSM-IV 

and the exclusion of SCT. Despite a group of two symptoms typical of modern SCT constructs, 

often drowsy or sluggish and often daydreams, showing very high positive predictive power 
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(PPP) for inattention, even when compared to the other symptoms of inattention, they were 

rejected from inclusion in the ADHD-I construct (Frick et al., 1994). This critical decision in the 

history of SCT was made based on the fact that the absence of the two SCT symptoms failed to 

predict the absence of inattention during the field trials; in other words, the SCT symptoms had 

poor negative predictive power (NPP) for the inattention subset. Although the SCT symptoms 

were the top first and third predictors of inattention, inattention could also exist without them. In 

the present study, the proposed structure would explain the poor negative predictive power of 

SCT. As seen in the hypothesized relationship, high inattention would be associated with either 

sluggishness or hyperactivity, and the relationship would not be evident when using a linear 

model. This sluggish-only inattentive group is seen clearly in the U-shaped figure being  

Proposed, marked for emphasis in Figure 7. 

  

  

 Figure 7. Illustration of proposed curvilinear relationship between inattention and activity level  

 with demarcation for sluggishness-related inattention. 
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It should again be noted that the sample included youth with both ADHD-H/I and 

ADHD-I (McBurnett et al., 2001), and that the inattention being measured would not distinguish 

between subtypes of inattention. Any inattentiveness caused by hyperactivity would be equated 

or conflated with inattentiveness caused by sluggishness: the remaining forgetful symptom was 

actually predictive of all inattention, while the discarded symptoms of often drowsy or sluggish 

and often daydreams were in fact only predictive of sluggish inattention. It does not appear that 

the researchers included these two symptoms when conducting the same predictive analysis on 

the hyperactive/impulsive symptoms, although the PPP and NPP for that comparison would be 

valuable now for this paper.  

 Not until the 2001 revival of interest in SCT was there a renewed push to reconsider the 

validity of the SCT symptoms as a distinct construct or as a reliable subset of ADHD-I. 

McBurnett, Pfiffner, and Frick (2001) proposed that if there were in fact two types of inattention, 

one caused by hyperactivity/impulsivity and one caused by sluggishness or hypoactivity, as 

seemed likely, then the apparent poor negative predictive power of SCT was in fact logical and 

unsurprising. It might, in fact, be considered strong evidence against the necessity of creating the 

mosaic ADHD- Combined subtype, since an improved definition of inattention might have 

clarified the distinction between ADHD-H/I and ADHD-I; the phenomenon previously 

demonstrated by Barkley and his colleagues in 1990. This dual nature of inattention was noted 

by others as well (Diamond, 2005; Milich et al., 2001), who described how different parts of the 

inattentive population arguably demonstrated diametrically opposed behavioral and emotional 

correlates, vastly different comorbidities, and possibly even different neurological pathways.  

 However, this line of research has failed to find a strong footing in contemporary 

literature, perhaps because of the difficulty in reversing the momentum of the powerful ADHD 
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movement. While some studies take the incomplete step of contrasting ADHD-C with ADHD-I 

and conclude that they are indeed different and should remain separate (Bauermeister et al., 

2005; Collings, 2003; Counts, Nigg, Stawicki, Rappley, & Von Eye, 2005; Grizenko, Paci, & 

Joober, 2010; Weiss, Worling, & Wasdell, 2003), no studies have yet concluded that the entire 

ADHD construct itself should be razed and rebuilt to adequately subdivide the types of 

inattention. In the meantime, SCT research continues under the assumption that it has already 

been sufficiently differentiated from ADHD.  

 Current research continues to experiment with various ways of defining SCT, as there is 

no current consensus. Some researchers propose that it is a distinct disorder from ADHD and its 

subtypes, and deserves to be considered as a second (or possibly third) attention disorder 

(Barkley, 2014; Milich et al., 2001; Saxbe & Barkley, 2014), perhaps returning to the 

terminology of Attention Deficit Disorder (ADD) to contrast with the ADHD label. Saxbe and 

Barkley (2014) counter that suggestion, arguing that the ADD title would likely create confusion, 

as it recalls the older DSM-III construction. They offer the new name of Concentration Deficit 

Disorder as an alternative, noting that it is sufficiently new to avoid confusion and vague enough 

not to imply more certainty than we can claim about its cause. 

Symptoms 

 

While the 18 symptoms included within the subtypes of ADHD have remained constant since 

the DSM-IV (APA, 1994), the SCT symptoms utilized in research continue to vary from study to 

study.  Symptom sets have ranged from a set of two to a potential 17 symptoms, but a 

representative set (Barkley, 2013) currently being used in research is as follows:  

1. Prone to daydreaming; 

2. Has trouble staying awake or alert; 
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3. Mentally foggy or easily confused; 

4. Stares a lot; 

5. Spacey, their mind seems to be elsewhere and not paying attention to what is going on 

around them; 

6. Lethargic, more tired than others; 

7. Underactive compared to other children; 

8. Slow moving or sluggish; 

9. Doesn’t seem to understand or process questions or explanations as quickly or as 

accurately as others; 

10. Seems drowsy or has a sleepy appearance; 

11. Apathetic or withdrawn, seems less engaged in activities than others; 

12. Gets lost in his or her own thoughts; 

13. Slow to complete tasks, needs more time than others; and 

14. Lacks initiative to complete work or their effort fades quickly after getting starting. 

These symptoms have been subdivided in various ways (Penny et al., 2009; Jacobson et 

al., 2012); and the symptoms tend to group themselves around the concepts of slowness, 

sleepiness, sluggishness, and daydreaming. One study, however, also included symptoms of low 

persistence (Jacobson et al., 2012), and another study has included symptoms of a deficit in 

working memory (McBurnett, 2014), which typically have been associated with ADHD-I 

symptomatology. This shift is not terribly surprising due to the overlap and possible duplication 

of symptoms within ADHD-I and SCT, and perhaps would be further noted if the standard DSM-

5 symptoms of ADHD were reexamined and revised. 
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A Pattern of Heterogeneity in ADHD? 

 

Even though the subtypes of ADHD are labeled to indicate overlap of symptom 

presentation as evidenced by the use of predominantly (APA, 2013, p.59), the assumption of 

ADHD researchers is clearly that their definitions are sufficiently distinct for use in statistical 

analysis. Consequently, when heterogeneity occurs in correlational or latent structure analysis 

that is due to this overlap, it is likely to be attributed to the true nature of the disorder, rather than 

to the error caused by an incomplete construct. 

While this accepted overlap may be designed to retain useful but confusing symptoms 

until a better construct is found (as discussed earlier), extrapolations based on confounded 

variables inevitably lead to further confusion (or worse, when patient diagnosis and medication 

are involved). As noted earlier, the subtype of ADHD-C was created in order to cover the cases 

when the overlap was most prominent, but this subtype does not exist as a true factor: it has no 

latent equivalent (Span, Earleywine, & Strybel, 2002; Willcut et al., 2012). Strangely, it still 

accounts for between 32% (Froehlich et al., 2007) and 49% (Volk, Neuman, & Todd, 2005) of 

the ADHD diagnoses. In other words, while ADHD-C does not exist as latent factor, the two 

genuine factors (ADHD-H/I and ADHD-I) fail to describe from a third to a half of the 

individuals who receive the diagnosis of ADHD. In order to identify the true pattern of 

heterogeneity inherent in ADHD, it is necessary to review the relationships among the current 

subtypes and SCT as established in broad areas of the ADHD literature. 

SCT and ADHD-H/I 
 

The constructs of ADHD-H/I and SCT have been named according to their most 

prominent traits, as they are currently defined. Consequently, ADHD-H/I can be understood to 

comprise the deficits caused by hyperactivity or impulsivity, while SCT seems to mean that the 
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problem is a slow rate of thought and behavior, or in other words, hypoactivity (Barkley, 2012; 

Becker, Marshall, & McBurnett, 2014). Considering its common placement within the umbrella 

of attention disorders (Barkley, 2012; Barkley, 2013; Saxbe & Barkley, 2014), we can assume 

that the slow rate of thought is understood to be affecting attention as well, and may represent the 

opposite end from hyperactivity on the distribution of inattention. With these assumptions, one 

might expect there to be little comorbidity between ADHD-H/I and SCT, and possibly even a 

negative correlation, once the ADHD-I symptoms have been controlled for. This latter possibility 

has been borne out by research by Penny and her colleagues (2009).  In this study, the 

researchers used regression analyses to examine the relationship between ADHD-H/I and SCT, 

and did indeed find a negative correlation after controlling for ADHD-I. Accordingly, it is 

consistent with the research to view hyperactivity and sluggishness as the extremes of a 

continuum of activity.  

SCT and ADHD-I 

 
ADHD-I can be understood to describe clinically significant levels of general inattention. 

SCT, a potential explanation for inattention, is also highly correlated with ADHD-I (Hartman, 

Willcutt, Rhee, & Pennington, 2004). It is possible that a clearer definition of inattention would 

eliminate the influence of hyperactive inattention on the construct, and reinforce that correlation 

further. 

SCT and ADHD-C 

 

Although ADHD-C was not intended to correspond with an individual factor of ADHD, 

it has been used by many studies as a more realistic representation of ADHD-H/I (Brooks, et al., 

2006; Grizenko, Paci, & Joober, 2010; Milich et al., 2001; Øie, Skogli, Andersen, Hovik, & 

Hugdahl, 2014). The combined type specifier is given if criteria are met for both H/I and I (APA, 
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2013, p.60), and essentially states that the individual has clinically significant levels of 

inattention caused by hyperactivity and impulsivity, and also has clinically significant levels of 

non-specific inattention. Typically, very little association is found between hyperactive 

symptoms and sluggish symptoms, showing instead a negative correlation (Hartman, Willcut, 

Rhee, & Pennington, 2004; Penny et al., 2009; Skansgaard & Burns, 1998).  

Summary 

 

A possible alternative construct that is consistent with the pattern of correlations above 

would require inattention to be viewed as a separate variable from hyperactivity and 

sluggishness, and instead allow hyperactivity and sluggishness to represent two opposite 

extremes of physical and cognitive activity. With this activity variable represented by the x-axis 

of a line graph, and inattention represented by the y-axis of the line graph, a curvilinear 

relationship is seen, as seen on page 17. 

 As might be expected, inattention is high at both high and low levels of physical and 

cognitive activity level, and inattention is low when the activity level is optimal. The 

presentations of inattention would logically be different, since, although they may share the 

ultimate effect of impeding attention and focus, one can imagine how hyperactivity would induce 

a lack of discrimination between stimuli, while sluggishness would merely induce a lack of 

attention to most any stimuli.  

Onset and Development 

 

Due to the preliminary nature of the SCT construct and the dynamic composition of its 

symptom set, it is difficult to identify a reliable age range for the onset of SCT. Based on the 

intermingling of ADHD and SCT within the literature, the methods for sampling the clinical and 

general populations have likely conflated some of the aspects of both groups when describing 
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ADHD. The broad DSM-5 (APA, 2013) description for ADHD describes it as a developmental 

disorder, or that the symptoms are likely present at birth in ways that are indistinguishable from 

typical behavior.  The description continues that “excessive motor activity” (p. 62) is often noted 

early, but may be masked before the age of four by age-appropriate activity levels. With the 

reduction of overt hyperactivity in adolescence, other symptoms are more prominent, specifically 

“restlessness, inattention, poor planning and impulsivity” (p. 62). Estimates of onset comparing 

the subtypes of ADHD seem to replicate the anecdotal indicators in the DSM-5, showing that 

children referred for ADHD-C tend to be younger than those referred for ADHD-I (Bauermeister 

et al., 2005; Carlson et al., 1999). Perhaps hyperactivity is viewed as beginning before 

inattention on account of the tendency for inattentive symptoms to be less salient in 

preadolescence due to their internalizing nature and the typically lower expectations for children 

in matters of personal responsibility. 

SCT may be represented by these estimates for ADHD, but not all cases of SCT may 

develop along the same pattern. Studies bridging the fields of psychology and medicine have 

found SCT symptoms as likely repercussions of either illness or strenuous treatment, and 

possibly even fetal exposure to alcohol (Graham, 2013; Reeves et al., 2007; Willard et al., 2013). 

Such connections will be explored later in the paper, but the possibility of artificial causes for 

SCT may call into question the assumptions and utility of identifying a developmental onset. 

Again, further study is needed before a reliable estimate of onset can be given, if such an 

estimate is appropriate. If ADHD-I and SCT are truly aspects of the same disorder, then current 

estimates of ADHD onset may be unreliable as well for the time being.  

Comorbidity and Correlate Differences 

The deficits and disorders that are found to coexist with ADHD or SCT have been seen 

to vary in predictable ways, and nosological evidence may be gained from studying their 
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relationships. Whether these syndromes are merely comorbid with ADHD and SCT, or if they 

represent multiple pathways to the same disorders is unknown; but clear patterns have developed 

in the literature, and a few will be analyzed here. 

Externalizing behaviors. Historically, ADHD was regarded as a behavioral disorder; 

one labeled hyperkinetic reaction of childhood and grouped with other disorders that were 

thought to be typified by such externalizing behaviors as escape, aggression, and delinquency 

(DSM-II; APA, 1968). This association was continued in the DSM-III, where ADHD and 

conduct disorder were grouped together under the category of behavioral (overt) childhood 

disorders. Although it was subdivided into ADD with and without hyperactivity, the associated 

features of “obstinacy, stubbornness, negativism, bossiness, bullying, increased mood lability, 

low frustration tolerance, temper outbursts, low self-esteem, and lack of response to discipline” 

(DSM-III; APA, 1980, p.42) were thought to be equal between the two groups, if milder without 

the presence of hyperactivity. The association was somewhat less strongly indicated in the DSM-

IV (APA, 1994) and DSM-IV-TR (APA, 2000) editions, where the chapter sections label both 

attention deficit and behavior disorders separately, and in the DSM-5 (APA, 2013), the 

separation is complete. ADHD is currently labeled as a neurodevelopmental disorder, and 

behavior disorders are found some 402 pages further on in the manual (DSM-5; APA, 2013). 

The reasoning behind this change is that, although the symptoms of ADHD involve 

behaviors that may cause disruption in the home or school environments, they are thought to be 

secondary to a deficit in impulse control or an excess of energy, not due to oppositionality or 

willful defiance. Also, even though early research found ADD to be a good predictor of later 

arrests for delinquent behavior (Satterfield, Hoppe, & Schell, 1982), ADHD does not perfectly 

correlate with disruptive behavior (Biederman et al., 1996). Instead, research tends to find a 
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strong association only between externalizing behaviors and the H/I subtype of ADHD rather 

than with the I subtype (Gaub & Carlson, 1997; Graez, Sawyer, Hazell, Arney, & Baghurst, 

2001; Lahey et al., 1984; Lahey et al., 1994; Lalonde, Turgay, & Hudson, 1998) or with SCT 

(Becker, Luebbe, Fite, Stoppelbein, & Greening, 2014; Becker & Langberg, 2013; Lee, Burns, 

Snell, & McBurnett, 2014), with few exceptions (Garner, Marceaux, Mrug, Patterson, & 

Hodgens 2010). In fact, SCT predicts lower rates of externalization than even ADHD-I (Lee et 

al., 2014). This may be due to the symptom overlap between the ADHD-I and ADHD-H/I 

subtypes, or to the ambiguous ADHD-I symptoms themselves. Once the relationship with 

ADHD-I is accounted for, the correlation between ADHD-H/I and SCT becomes negative, as 

noted before (Penny et al., 2009). That same study found the correlation between SCT and ODD 

to be negative as well once ADHD-I had been controlled for.  This new relationship could be 

illustrated as shown in Figure 8. Despite these comparisons between subtypes indicating that 

ADHD-H/I is still strongly related to externalizing behaviors, the distinction between 

hyperactivity and behavioral disorders continues to be enforced.  

Internalizing symptoms. Internalizing symptoms such as depression and anxiety tend to 

serve as a counterpoint to the externalizing behaviors in ADHD. As established before, ADHD-

H/I tends to predict externalizing symptoms and ADHD-I tends to predict internalizing 

symptoms, but the presence of SCT symptoms seems to predict higher rates of internalization 

than even ADHD-I (Becker & Langberg, 2013; Lee et al., 2014). Although some research has 

indicated a clear difference between a factor of SCT symptoms and a factor of depression 

symptoms (Burns, Servera, Bernad, Carrillo, & Cardo, 2013), the authors clearly noted that they 

had formulated their SCT scale in such a way as to eliminate symptoms that associated the two 

constructs. 
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 Figure 8. Linear illustration of correlations between externalizing behaviors and both SCT and 

ADHD-H/I, viewing the latter two constructs as endpoints of a continuum of activity level. 

  
 

 

 Figure 9. Linear illustration of correlations between internalizing behaviors and both SCT   

 and ADHD-H/I, viewing the latter two constructs as endpoints of a continuum of activity level. 
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Typically, sluggishness is predictive of internalization, and of depression most of all 

(Becker et al., 2014). The previous pattern seen with externalizing is apparent here as well with 

internalization, but reversed, as seen in Figure 9. Internalization is associated most with the low 

activity level of sluggishness, and associated the least with the high activity level of 

hyperactivity. Inattention is only moderately associated with both internalizing and externalizing, 

as would be expected if the inattention construct conflated both ends of the hyperactive 

inattention and sluggish inattention, averaging out the association. 

 Academic difficulty/learning disorders. ADHD has long been associated with deficits 

in academic scholarship and intelligence (Menkes, Rowe, & Menkes, 1967), but with the advent 

of subtyping between hyperactive (ADD/H) and non-hyperactive types (ADD/WO), a pattern of 

differentiation in those deficits began to emerge. In a 1986 study, the two subtypes were found to 

differ on scales of intelligence and achievement (Carlson, Lahey, & Neeper). The children with 

ADD/H obtained significantly lower FSIQ scores than those without hyperactivity, and lower 

Verbal IQ scores as well. While both groups scored significantly worse than controls on 

measures of reading and spelling achievement, those children categorized as ADD/WO also 

scored more poorly on math achievement. One sample of children with nonspecific ADHD 

diagnoses have been found to have comorbid learning disabilities (LD’s) in 70% of the cases, 

with a deficit in written expression being by far the most common (Mayes, Calhoun, & Crowell, 

2000). When broken down into subtypes, the pattern appears again of an association between 

inattention and math or reading learning disabilities (Marshall, Hynd, Handwerk, & Hall, 1997; 

Morgan, Hynd, Riccio, & Hall, 1996; Willcutt & Pennington, 2000) and a less specific 

association between hyperactivity and the specific learning disabilities.  
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 The relationship between ADHD and intelligence appears to be complicated. While 

ADHD may be predictive of significantly lower scores on intelligence tests (Carlson et al., 1986; 

Kuntsi et al., 2003), ADHD is also found in individuals with high IQ (>120, Antshel et al., 

2007), and symptoms may be alternatively caused by high intelligence (Hartnett, Nelson, & 

Rinn, 2004) or masked by it (Milioni et al., 2014). The possibility exists that the ADHD 

symptoms interfere with the validity of intelligence measures, causing an underestimate of 

functioning in an otherwise capable individual. 

 SCT may have such a complex relationship with intelligence as well. While some 

estimates of SCT seem to show it is negatively associated with scores on both intelligence and 

achievement measures (Mikami, Huang-Pollack, Pfiffner, McBurnett, & Hangpai, 2007) and 

similar to ADHD-I in relationship to the reading and math disabilities (Hartman et al., 2004), 

most estimates of SCT indicate no association between levels of SCT symptoms and academic 

success (Becker & Langberg, 2013; Carlson & Mann, 2002; Wahlstedt & Bohlin, 2010). 

Considering the current renaissance of research into SCT, additional data is likely forthcoming 

that will clarify this further, but the present cognitive and achievement literature supports a 

distinction between ADHD-H/I and ADHD-I, as well as a possible overlap between ADHD-I 

and SCT. A more specific pattern is not clear. 

Possible Etiology 

 

While a genetic explanation of ADHD is commonly accepted, a genetic explanation of 

SCT has little support thus far. One study seems to have found a shared genetic contribution 

between them however (Moruzzi et al., 2013). Unfortunately, the areas of the genome that 

appear to be involved, 16p13 and 17p11 (Comings, Gade‐Andavolu, Gonzalez, Blake, Wu, & 

MacMurray, 1999) appear to be involved in determining the dopaminergic pathways, yet the 
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genes for the dopamine receptors only modestly influence the development of ADHD (Yeh, 

Morley, & Hall, 2004). 

The underlying problems with identifying a genotype for either disorder are the complex 

set of endophenotypes that comprise the symptom sets (Castellanos & Tannock, 2002; Doyle et 

al., 2005), and the fact that the symptoms indicative of the disorders may be caused by a variety 

of conditions. For example, symptoms of SCT can be caused by depression, a sleeping disorder 

(Langberg, Becker, Dvorsky, & Luebbe, 2014), leukemia (Reeves et al., 2007), brain tumors 

(Willard et al., 2013), and fetal alcohol exposure (Graham, 2013) to name a few. These diverse 

associations, if viewed as causes for the SCT-symptoms, may point to SCT as being the natural 

endpoint of multiple pathological pathways, or multicausal, rather than being associated with its 

own unique etiology.  

In other words, SCT may simply be one of the body’s natural responses to assault or 

stress, as has been proposed to explain depression (Nesse, 2000). Such an explanation has been 

proposed for ADHD as well (Furman, 2008; Stolzer, 2009). As many other syndromes can elicit 

the symptoms of hyperactivity/impulsivity, including boredom (Kass, Wallace, & Vodanovich, 

2003), high intelligence (Hartnett et al., 2004), low intelligence (Kuntsi et al., 2003), impaired 

adrenal/stress response (Kaneko, Hoshino, Hashimoto, Okano, & Kumashiro, 1993), traumatic 

brain injury (Konrad, Gauggel, Manz, & Schöll, 2000), and others, it may be that cognitive 

hyperactivity/impulsivity is also a physiological response to environmental stimuli; stimuli that 

may contrast those that trigger the sluggish response. In this scenario, inattention could be 

defined as any behavioral or cognitive response that does not fit with social expectations for 

attention, and could be caused by either the hyperactive or the sluggish response. This is 

certainly in line with the U-shaped relationship being proposed, illustrated in Figure 10. 
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 Figure 10. Illustration of proposed curvilinear relationship between inattention and activity   

level, with theoretical demarcations encapsulating areas of function and dysfunction. 

 

Neurophysiology. Neuroimaging techniques are not yet diagnostic of psychopathology 

as they can only identify patterns across samples, rather than in individual participants (Botteron 

et al., 2012). Most imaging studies of ADHD continue to suffer from issues of validity and 

reliability, including small sample sizes and low statistical power (Button et al., 2013), failing to 

differentiate between participants those with a history of stimulant treatment from those that are 

medication-naïve (MacMaster, Carrey, Sparkes, & Kusumakar, 2003; Sowell, Thompson, 

Welcome, Henkenius, Toga, & Peterson, 2003), or between different subtypes of ADHD or 

patterns of action by drug type, and a lack of standardization in measurement (Valera, Faraone, 

Murray, & Seidman, 2007).  

Neurological deficits.  The prominent theoretical explanation of ADHD (Barkley, 1997) 

posits that the core neurological symptoms caused by ADHD are deficits in the executive 

functions, namely: nonverbal working memory; speech internalization; purposeful regulation of 
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affect, motivation, and arousal; and reconstitution. Barkley proposed that these deficits all likely 

stem from a lack of behavioral inhibition, and that since these functions are located in the 

prefrontal cortex of the brain, the primary effects of ADHD must be centered there as well 

(Barkley, 1997).  

 While ADHD does seem to involve the executive functions (EF) of the mind, this 

association has not been found to be equal among the subtypes. Bauermeister and his colleagues 

(2012) found that the domain of inattention predicted such neuropsychological deficits more 

strongly than either hyperactivity/impulsivity or SCT. While such results may sound conclusive, 

the definition of SCT used by the researchers did not include such deficits as working memory 

(as does one of the more current models of SCT (McBurnett et al., 2014)’), which preemptively 

minimizes any association between them. Also, using the current, ambiguous inattentive 

symptoms would be a cause for additional error in such a study, and could account for the 

dominance of inattention in predicting the EF deficits. Other research indicates that not all 

aspects of executive function deficits are associated with ADHD (Geurts, Verté, Oosterlaan, 

Roeyers, & Sergeant, 2005), that as many as 50% of those diagnosed with ADHD have no deficit 

on behavioral inhibition tasks, and perhaps 20% of them have no significant impairments on any 

of the EF measures (Nigg, Willcutt, Doyle, & Sonuga-Barke, 2005). 

 Studies that use EF deficits as the primary endophenotype of ADHD also demonstrate 

that it is insufficient as an explanation for ADHD as a whole (Castellanos & Tannock, 2002; 

Doyle et al., 2005; Nigg, Blaskey, Stawicki, & Sachek, 2004), even if it may play a part. Studies 

of neurological structure and ADHD also tend to find a greater association with a decrease in 

cerebellar volume (Castellanos et al., 2002), than with the prefrontal cortex locations predicted 

by Barkley’s EF theory (1997). 
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 Other neurological functions that were not included in Barkley’s theory, such as 

processing speed and spatial memory, appear to have differential associations with the subtypes 

of ADHD as well. While processing speed deficits are associated with ADHD (Shanahan et al., 

2006; Woods, Lovejoy, & Ball, 2002), they appear to be most closely associated with the 

construct of inattention. Spatial memory deficits have not been analyzed between subtypes, but 

evidence suggests that it is involved in ADHD in general (Westerberg, Hirvikoski, Forssberg, & 

Klingberg, 2004). 

 As far as SCT is concerned, there does not seem to be as much association with executive 

function deficits, although SCT does seem to affect the ability to be organized more than does 

ADHD (Barkley, 2013). According to another study, SCT was found to be correlated with 

variability in spatial memory, but to have no correlation with reaction time, a measure used to 

indicate processing speed (Skirbekk, Hansen, Oerbeck, & Kristensen, 2011). The findings of this 

study seem to be at odds with the general findings of research examining SCT and processing 

speed (Derefinko et al., 2008; Jacobson et al., 2012), and indeed with the name and conceptual 

framework of SCT altogether. The implications of this are unclear, and additional research is 

needed to explain the discrepancy. 

 In summary, although the research on the endophenotype of executive functions has not 

come to a consensus, the symptoms of ADHD and SCT again show distinct patterns of 

association for each subtype and the inattention construct shares aspects in common with both 

hyperactivity and sluggishness. While each deficit would interfere in daily functioning, each 

would do so differently. The overall pattern, though incomplete, still appears to be consistent 

with the U-shaped relationship between inattention and activity level. As additional research is 
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conducted using more current SCT symptom sets and potentially revised ADHD symptom sets, 

the true relationship will likely become clearer. 

Treatment 

 

Pharmacological. Although much research has been done which highlights the short-

term benefits of simulants for some who struggle with ADHD (Castells, Ramos‐Quiroga, Bosch, 

Nogueira, & Casas, 2011; Faraone, Biederman, Spencer, & Aleardi, 2006; Faraone, & Buitelaar, 

2010; Fredriksen, Halmøy, Faraone, & Haavik, 2013; MTA Cooperative Group, 2004), the 

benefits appear to diminish between the two-year and three-year mark, with a significant increase 

in ADHD symptoms and delinquent behaviors (Molina et al., 2007; Molina et al., 2009; Swanson 

et al., 2007), seeming to indicate a temporary improvement in attention across both symptomatic 

and non-symptomatic groups, followed by a return toward baseline. Another study emphasized 

that the temporary benefits of the stimulants, in this case methylphenidate, were not limited to 

those with ADHD, and indeed were not actually functionally different between those with and 

without ADHD (del Campo et al., 2013). 

While stimulants are known to be effective for the hyperactive type of ADHD, they 

haven’t been shown to be especially effective in treating SCT symptoms such as inattention or 

sluggishness. These stimulants work to either boost extracellular dopamine, or to increase levels 

of dopamine production. One study conducted more than two decades ago (Barkley et al., 1991), 

found that 95% those with hyperactive type showed at least moderate benefit from stimulants, 

but that those with SCT had either no measurable response to the drug, or responded best to the 

lowest administered dosage level. This result does seem to indicate a differential response to 

medication between those with ADHD-H/I type and those with ADHD-I type/SCT symptoms. 
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Such an unequal reaction to the same treatment does lend support to the hypothesis that ADHD-I 

and SCT are closely related constructs, distinct from ADHD-H/I.  

While the ineffectiveness of stimulants in treating low activity symptoms of SCT is 

surprising, it may indicate that the increase in energy does not actually reduce whatever stressors 

triggered the low-energy state. This supports the idea that the continuum of activity level 

represents a bodily response to a condition rather than the condition itself. Suffice it to say that, 

since the stimulant benefits are temporary, the benefits are equal for those with and without a 

diagnosis of ADHD, and since a large portion of adult ADHD sufferers are resistant to stimulant 

therapy, perhaps even 50% at the highest estimate (Wender, 1998), the dopamine hypothesis 

does not fully account for the symptoms of either ADHD or of SCT.  

 Coaching. Despite being a relatively new area of practice, coaching has already proven 

to be effective in treating college students with ADHD; increasing the individual’s control over 

their symptoms as defined by measures of their study and learning strategies, their self-esteem, 

wellbeing, and satisfaction with their progress (Field, Parker, Sawilowsky, & Rolands, 2013). 

Results indicated that the coaching seemed to increase the students’ study skills in all domains, 

and improve their sense of well-being. What is left unclear by this study is whether the coaching 

affects one subtype of ADHD differently than another, as no information was gathered about the 

specifics of the diagnoses.  It is likely that some of the students were diagnosed with ADHD-I, 

and that some of those students suffered from symptoms of SCT, but the results only indicate a 

mean change across the collapsed subtypes. Nothing can be inferred about SCT specifically. 

Perhaps more instructive for the purposes of this paper is the ADHD coaching study by 

Prevatt and Yelland (2013) with a sample of 148 individuals that received coaching over an 

eight-week period. Acknowledging the heterogeneous nature of the ADHD disorder, the 
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researchers collected more specific data concerning subtypes and symptoms, and noted that 55% 

of the sample reported a diagnosis of ADHD-I. Self-report measures were also given pre and 

post that assessed symptoms of anxiety and depression, including somatic symptoms such as 

fatigue and sluggishness. Although no mention was made of SCT, it can be assumed that the 

umbrella of ADHD-I and these symptoms of fatigue and sluggishness may give us enough of a 

measure to estimate the general treatment effects on SCT. According to the results, 

improvements were identified in all areas measured, but reductions in emotional distress, 

appeared to be mitigated by the initial level of emotional distress. The higher the initial level, the 

less likely the participant was to make gains in academic skills. The researchers hypothesized 

that the effect was due to the time required in session to work solely on emotional distress would, 

of necessity, displace efforts to improve study skills. It may also be that the sluggishness and 

fatigue so often shared by depression and SCT make it less likely that a participant will follow 

through at all with goals and between-session assignments. Similarly, as coaching focuses on the 

symptoms of ADHD rather than seeking to identify a cause.  

Psychotherapy. According to a study by Antshel, Faraone, and Gordon (2012), 

adolescents with ADHD and oppositional defiant symptoms showed little improvement in their 

symptoms after undergoing CBT, while those adolescents with comorbid ADHD and 

anxiety/depression showed significant improvement. Based on what is known about the typical 

externalizing correlates of ADHD-H/I and the typical internalizing correlates of ADHD-I and 

SCT, it is not extreme to infer that CBT may be a more successful treatment for adolescents with 

SCT than those with ADHD.  As SCT and depression/anxiety are so often comorbid and perhaps 

even share an etiology, effective therapies for depression and anxiety are logical approaches. 

Somewhat more successful results have been found when adults with ADHD are treated using 
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cognitive behavioral therapy, especially when used to augment concurrent pharmacotherapy 

(Safren et al., 2005). In the study by Safren and his colleagues, results strongly suggested that the 

group receiving both treatments fared better and in far greater numbers than those treated with 

pharmacotherapy alone.  

 Treatment difference overview. To summarize the ways in which ADHD and SCT 

appear to respond differently to treatment, ADHD-H/I tends to respond reasonably well to 

stimulants, while SCT and ADHD-I do not; coaching is generally effective for ADHD, but the 

internalizing symptoms typical of ADHD-I and SCT tend to impede progress; and psychotherapy 

tends to be much more effective when the individual has internalizing symptoms as in the case of 

SCT and ADHD-I as opposed to the externalizations typical of ADHD-H/I. The treatment 

effectiveness can be graphed and superimposed, producing a curve as seen in Figure 11.  

 

  

 Figure 11. Illustration of inferred linear relationship between treatment outcomes and  

 activity level based on correlational data. Results for three therapeutic approaches   

 superimposed. 
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The U-shaped curve is again visible in the relationship between treatments and activity level, 

consistent with the proposed theory. The deficits associated with hyperactivity respond very 

differently to treatment than those associated with SCT and ADHD-I; supporting the conclusion 

that they are indeed distinct forms of inattention with different underlying causes.  

Latent Structure Research of ADHD and SCT 

 

Factor analysis is a statistical technique developed to identify latent structures by 

reducing items into related groups. It has been used in psychology since the beginning of the 20th 

century (Spearman, 1904), and is a prime tool in identifying relationships among symptoms that 

might represent an underlying disorder or disorders. Factor analysis, as it has consistently been 

applied to ADHD and SCT throughout their history, presumes a linear model of data and cannot 

accurately describe a curvilinear or nonlinear model (Tay & Drasgow, 2012; Van Schuur & 

Kiers, 1994). The use of linear factor analysis on nonlinear data would inadvertently bias the 

results, producing discrete factors as expected, though often extracting a general bipolar factor 

first depending on the rotation being used. This bipolar factor has previously been interpreted as 

a G-factor or general factor of ADHD, with various explanations presented (Gibbens,Toplak, 

Flora, Weiss, & Tannock, 2011; Martell, Van Eye, & Nigg, 2010; Toplak, et al., 2009) yet none 

of the studies included the symptoms of SCT, and none noted the need for a multidimensional 

analysis of the data.  

Proposed methods for accurately analyzing the dimensionality of this type of data include 

quadratic factor analysis (Maraun & Rossi, 2001), correspondence analysis (Polak, Heiser, & De 

Rooij, 2009), and multidimensional scaling (Tay & Drasgow, 2012). Such methods have not yet 

been used in analyzing ADHD, and are still being examined for use in the social sciences. 

Alternatively, single curvilinear regression should be able to identify a relationship between the 
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two constructs and determine whether the proposed U-shape exists. If the factor of inattention is 

viewed as a separate construct that is induced by both hyperactivity and sluggishness, rather than 

its own heterogeneous subtype of ADHD, then the relationship between hyperactivity and 

sluggishness becomes clearer.  

Summary of Evidence 

 

In summary, the construct of ADHD does not appear to currently match the factor 

structure of its symptoms due to the creation of the ADHD-C subtype (Span, Earleywine, & 

Strybel, 2002: Willcutt et al., 2012), and the general heterogeneity of ADHD (Barkley, 2013; 

Moruzzi, Rijsdijk, & Battaglia, 2013). The troubling heterogeneity of ADHD is found 

consistently in genetic studies (McCracken et al., 2000; Rowe et al., 1998; Yeh et al,, 2004); in 

neuroimaging studies (Fair et al., 2012); and in treatment studies using stimulants (Barkley, 

DuPaul, & McMurrey, 1991), psychotherapy (Antshel, Faraone, & Gordon, 2012), and ADHD 

coaching (Prevatt & Yelland, 2013).  

Also, symptoms of cognitive sluggishness which have been known to be associated with 

ADHD since 1984 (Lahey et al.) have not yet been integrated into the ADHD construct or any 

other construct in any official manner. This is despite the strong correlation between SCT and 

ADHD-I (Hartman, Willcutt, Rhee, & Pennington, 2004), and even higher risks of depression 

and anxiety associated with SCT than with ADHD-I (Becker & Langberg, 2013; Lee et al., 

2014).  

Hyperactivity and cognitive sluggishness are intuitively opposite in nature from each 

other, and show a negative correlation with each other after controlling for inattention (Penny et 

al., 2009). This difference can be seen as well in the inverse correlation they show with both 

externalizing behaviors (Lee et al., 2014) and internalizing behaviors (Becker & Langberg, 2013; 
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Lee et al., 2014). Therefore, since inattention is correlated with both hyperactivity and cognitive 

sluggishness, inattention seems to also show a troubling correlation with both more externalizing 

and less externalizing, and with more internalizing and less internalizing. This contradictory 

association may indicate that the construct of inattention is more accurately viewed as a separate 

dimension from hyperactivity, and that hyperactivity and sluggishness mark opposite ends of one 

continuum of activity, as illustrated previously in Figure 3. 

Because of overlap between the early constructs of hyperactivity and inattention, the 

combined subtype was created for the DSM-IV (APA, 1994) to offset the diagnostic confusion. 

This was not an attempt to rectify the factorial issues of heterogeneity. This unresolved construct 

of inattention is still in use as of the DSM 5 (APA. 2013), which means that any research done 

utilizing this construct may be subject to that inherent error, and may not have sufficient factorial 

and structural validity. Additionally, the dimensional nature of the proposed construct would 

indicate that linear methods of analysis are inappropriate for identifying the structure of ADHD. 

It is important that this possibility be explored: that the constructs of inattention, 

hyperactivity, and sluggishness be analyzed in a way that is appropriate for nonlinear data, and 

that can determine whether a curvilinear model is correct. Consequently, the following research 

question was explored:  

When SCT and Hyperactivity are analyzed together as a continuum of Activity 

Level, does the continuum form a curvilinear relationship with Inattention?  

This question was explored in two steps:  

1. Creating a combined hyperactivity/sluggishness scale and testing the scale reliability of 

that measure to determine its appropriateness in answering the main research question. 
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2. Utilizing multiple curvilinear regression to test the underlying structure of the 

proposed ADHD model. 
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CHAPTER 3 

 

METHODS 

 

 
Introduction 

 The literature review explored the history of ADHD research and SCT research and the 

ways in which the two constructs have been shown to relate. The summary of the review 

identified two main issues: first, the indeterminate relationship between hyperactivity/impulsivity 

(HY), and sluggishness (SL); and second, the inexplicable relationship they have with 

Inattention. These two issues would potentially impact not only the categorization of these 

symptoms, but also have implications about the appropriateness of using the linear model of 

statistics in all of the past and future research on the subject.  

 In this chapter the primary research question is presented with the two steps that were 

used to explore it, and an explanation is given of how they relate to the two issues found in the 

literature review. As part of that explanation, it is demonstrated how the research question 

informed the creation of the instrument that was used, and process by which the instrument itself 

was created. The hypotheses being proposed will are also listed, as well as the analyses that were 

used to test them.  

Research Question 

 

When SCT and Hyperactivity are analyzed together as a continuum of Activity 

Level, does the continuum form a curvilinear relationship with Inattention?  

This question will be explored in two steps:  

1. Create a combined hyperactivity/sluggishness scale and test the scale reliability of that 

measure to determine its appropriateness in answering the main research question. 
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2. Utilize multiple curvilinear regression to test the underlying structure of the proposed 

ADHD model. 

Hypothesis 1: The Activity Level scale will produce internal consistency scores 

indicating that the construct is unidimensional.   

Hypothesis 2: A significant quadratic curvilinear regression line will be found 

when Inattention is regressed onto Activity Level. 

Scale Development 

 

In order to test the hypotheses, the HY and SL symptoms needed to be offered in a 

continuous format, and since the disorders of ADHD and SCT include impairments in various 

distinct areas, it was deemed appropriate to match the symptoms by area of impairment. The 

rationale behind splitting and matching the symptoms by area was three-fold:  first, it might 

make it easier for participants to gauge their experience with smaller groups of related symptoms 

than with the full symptoms sets; second, participants may not experience symptoms of 

hyperactivity or sluggishness in all aspects of their lives; and third, the constructs of ADHD-H/I 

and SCT have been shown to be heterogeneous (Barkley, 2013; Jacobson et al., 2012; Moruzzi, 

Rijsdijk, & Battaglia, 2013; Penny et al., 2009), and symptom subsets might not all behave the 

same way under analysis. This approach was thought to offer the possibility of analyzing the 

curvilinearity of the individual symptom groups should that be undertaken in the future.  

The HY symptoms were taken straight from the DSM 5 H/I subtype, and the SCT 

symptoms were pulled mainly from the symptoms used by Penny and her colleagues in 2009. 

Symptoms of impulsivity were not extricated from those of hyperactivity for the purposes of this 

study, as they seem to function as a single factor in factor analysis. Similarly, SCT has 

previously been broken down separate factors, but will be included as a whole for now. These 
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HY and SCT symptoms were then matched and subdivided based on the apparent topic and 

apparent relationship, as no similar research could be found which could inform the process. The 

procedure for doing this is described in the following paragraph.  

 Symptoms of SL such as slow movement and sluggishness were paired with HY 

symptoms such as fidget, tap, or squirm a great deal of the time, and were placed on opposite 

ends of a continuum that appeared to be related to physical movement. This process was 

conducted until all symptoms had been used, producing seven distinct continua with hyperactive 

symptoms on one end of each and sluggish symptoms on the other end.  

The seven continua included the topics of physical movement, social interaction, 

patience, subjective level of activity or drive, participation in general conversations, participation 

when required to learn and retain information, and perceived level of energy. The seven items of 

the new measure were checked for face validity by an objective authority of ADHD research and 

evaluation, and approved. A copy of these items can be seen on pp. 77-79 in the appendices. A 

further description of the finished scale can be found in the Measures section (p. 53). 

Procedures 

 
The method used for collecting data was Amazon’s Mechanical Turk (MTurk; 

www.MTurk.com), a crowd-sourced, internet application, used for reaching large numbers of 

contributors inexpensively and rapidly.  MTurk has come into increasingly common use for 

psychological research. As of 2011, Amazon reports having a database of over 500,000 workers 

from 190 different countries (Natal@AWS, 2011), and studies indicate that the participant pool 

is significantly more diverse than what is available from a typical college student population, and 

can produce data of comparable or better quality (Buhrmester, Kwang, & Gosling, 2011; Krantz 

& Dalal, 2000; Gosling et al., 2004). Recently, a study by Wymbs and Dawson (2011) 
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successfully used MTurk to identify adults with ADHD and found prevalence rates comparable 

to offline methods of analysis. 

Some researchers caution that online research such as this can be vulnerable to 

participants who engage half-heartedly in the tasks, or who develop methods of scamming the 

researchers (Goodman, Cryder, & Cheema, 2013; Harms & DeSimone, 2015; McCreadie et al., 

2010). Based on the recommendations of these and other studies, various methods were used to 

ensure the quality of the data being collected. The first method was the sample size itself, as a 

sample size of around 1,500 participants not only increases the power of the analysis, it avoids 

the potential pitfall of having dedicated M-Turk users (who are most likely to respond carelessly) 

compose more than 5 to 10 percent of the sample (Harms & DeSimone, 2015).   

The second method for ensuring the quality of the data was the inclusion of two 

attention-check items or reverse-Turing test questions, in which a verifiable answer is explicitly 

requested and required in order for the participant’s responses to be included in the analysis 

(Kittur, Chi, & Suh, 2008; Oppenheimer, Meyvis, & Davidenko, 2009). Such questions 

mimicked the format of the items of interest, but had only a single correct answer which was 

stated in the question. The first attention question alone, being multiple-choice with 7 possible 

selections, had the potential to identify more than 85% of random responders or programs 

designed to mimic participants, and the second attention question, with four possible answers, 

had the potential to identify an additional 11% (Chandler, Paolacci, & Mueller, 2013). A third 

such check was included as well, in the form of an option for having received a diagnosis of 

SCT, which, of course, has not been recognized by the APA as a valid disorder construct. 

 In order to reach the participants for the study, an advertisement was placed on the 

Amazon Mechanical Turk (MTurk) website offering the chance to participate in psychological 
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research about the relationship between hyperactivity, hypoactivity, and inattention. Only those 

18 years and older who reside within the United States were eligible to participate, and repeated 

participation was not allowed. Those interested were offered a link to the online survey on 

Qualtrics.com. In accordance with IRB approval and due to the anonymous nature of the data 

collection process, informed consent was inferred from the participant’s acceptance of the survey 

after having read a thorough description. Upon completing the survey, the participants were 

provided with an alphanumeric code to enter into the MTurk website. Those entering the correct 

code were compensated $0.20, and later the compensation was raised to $0.35 in order to match 

the survey length. An appended statement explained that the presence or absence of an ADHD 

diagnosis would not disqualify them for the survey nor impact their reimbursement, and that the 

questions are merely for the purposes of data analysis. 

Participants 

 

The initial sample estimate for this study was a total of 2,000 participants (see power 

analysis on p. 54) pulled from the general population of MTurk users within the US, with an 

estimated 100 of those likely to have a diagnosis of ADHD based on accepted prevalence rates of 

about 5% (DSM 5, APA, 2013). However, initial data collection efforts indicated that it was 

necessary for a few changes to be made. First, the wage per participant was increased from $0.20 

to $0.35 for the 3.5-minute survey in order to match the preferred wage/time ratio. Second, mid-

collection analysis of the ADHD prevalence indicated that there were close to three times the 

expected respondents reporting a diagnosis, and consequently data collection was terminated 

upon reaching a total of 1,606 responses. Respondents that missed any of the three attention 

check or validity check questions were eliminated from the analysis, leaving a final total of 1,443 
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respondents to be included in the analysis. Of those, 196 respondents endorsed having received a 

diagnosis of ADHD, or about 13.5% of the sample. 

Rationale for Splitting the Sample 

 

Because this study explored whether ADHD is better suited to construction and study 

using a dimensional model, it also begged the question of whether the general population and the 

clinical population differ in the nature of their inattention and activity levels or only in the 

severity of those symptoms. For that reason, the internal consistency analyses and the regression 

analyses were conducted using two groups of responses: first, the general population sample 

(n=1,398); and second, the portion of the full sample that endorsed having a diagnosis of ADHD 

(n=190). These two groups will be referred to from here on out as the full sample and the ADHD 

sample. 

A comparison of US population and study sample demographics can be found in Table 1, 

and a comparison of demographics between the full sample and the ADHD portion of the sample 

can be found in Table 2. In summary, when compared to the US population, the overall sample 

had a significantly lower percentage of Hispanic/Latino and Black/African American 

participants, but a significantly higher percentage of Asian American and American Indian 

participants. There were comparable percentages of White participants and Hawaiian/Pacific 

Islanders, as well as comparable percentages of males and females between the sample and the 

US population. Individuals of 65 years and above were not well represented in this sample. 

In comparing the full sample with the ADHD sample, there were no significant 

differences between them in terms of race, ethnicity, or age. However, there was a significantly 

higher percentage of males represented in the ADHD sample compared to the full sample, and a 

significantly lower percentage of females with a ratio of 1.28:1. This is in accordance with the  



50 
 

Table 1.  
 

Sample and US Population Demographic Comparison and Z-test Significance 

  Full Sample % Population % *p-value 

Race/Ethnicity White 77.4 77.1 .78 
 Hispanic/Latino 7.4 17.6 <.01 
 Black/African American 7.7 13.3 <.01 
 Asian American 8.8 5.6 <.01 
      (East Asian) (6.9) -  
      (South Asian/Indian) (1.9) -  
 American Indian 1.8 .9 <.01 
 Hawaiian/Pacific Is. .3 .2 .51 
     
Sex Male 47.9 49.2 .32 
 Female 51.9 50.8 .40 
     (Prefer not to say) .3 -  
     
Age (18+ only) 18-64 98.3 80.7 <.01 
 65+ 1.7 19.3 <.01 

Note. Population statistics taken from US Census (2015), http://quickfacts.census.gov 

*Significant at p = .05, however, using populations of this size (321,418,820 US population) can increase the 
Type I error, or inflate the significance of small differences, identifying statistically significant but 
practically insignificant differences. 
 

Table 2.  
 

Full Sample and ADHD Sample Demographic Comparison and Z-test Significance 

  Full Sample % ADHD Sample% *p-value 

Race/Ethnicity White 77.4 80.1 .40 
 Hispanic/Latino 7.4 9.2 .38 
 Black/African American 7.7 5.1 .19 
 Asian American 8.8 8.2 .76 
      (East Asian) (6.9) (5.6) .49 
      (South Asian/Indian) (1.9) (2.6) .27 
 American Indian 1.8 3.1 .23 
 Hawaiian/Pacific Is. .3 .5 .58 

   
  

Sex Male 47.9 55.6 <.05 
 Female 51.9 43.4 <.05 
     (Prefer not to say) .3 1.0 .11 
     
Age (18+ only) 18-64 98.3 100 .06 
 65+ 1.7 0 .06 

*Significant at p = .05 
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higher prevalence rates of ADHD found among adult males at 2.15:1 (Ramtekkar, Reiersen, 

Todorov, & Todd, 2010), although to a lesser extent than might be estimated. 

Measures 

 

Activity Level 

 

The seven items of the Activity Level measure were presented as 7-point scaled-response 

questions (Appendix A). The SL symptoms were placed at the lowest anchor, 1; the HY 

symptoms were placed at the highest anchor, 7; and the midpoint, 4, was labeled as Neither, I’m 

about average. As each of the seven items could have a maximum score 7, the possible range of 

the cumulative scale score was between 7 and 49, where 7 would indicate that the participant had 

rated themselves as being on the sluggish end of the spectrum the majority of the time in all 

areas, and 49 would indicate that they had rated themselves as hyperactive/impulsive the 

majority of the time in all areas. 

Inattention 
 

The nine items of the Inattention measure were presented as is typically seen on ADHD 

rating scales, in the form of 4-point scaled-response questions (Appendix A). The anchors 

included Never or Rarely at the lowest point of 1, Sometimes at 2, Often at 3, and Very Often at 

4, giving a cumulative score that could range from 9 to 36. For this scale, 9 would indicate that 

the participant hated rated themselves as never experiencing symptoms of Inattention, and 36 

would indicate an endorsement of experiencing each of the Inattention symptoms near 

continuously. 

Demographics 

 

The 11 remaining items were composed of demographic questions for collecting data 

about age, sex, education, and race/ethnicity. The breakdown of race/ethnicity that was used in 
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this study was taken from a research forum about culturally sensitive and appropriate 

demographic categorizations (Somerville, 2012) which matched fairly well in comparison with 

US census procedures. This demographic section also included an inquiry about whether the 

respondent had received a diagnosis of ADHD and if so which subtype, whether they had been 

prescribed medication for ADHD, and questions about whether they had been diagnosed with or 

suspect the presence of other forms of psychopathology. 
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CHAPTER 4 

 

RESULTS 

 
 

Data Description/Statistical Assumptions 

 

Power 

 

Power analyses were performed using G-Power 3.1.7 (Faul, Lang, & Buchner, 2013). 

According to the post hoc power calculations for linear multiple regressions with two predictors 

and with an observed effect size of f2 = .16, the full sample of n = 1,398 produces a power level 

of 1.0. The observed effect size was calculated using the R2 produced by the regression analysis. 

The same calculations were performed for the ADHD portion of the sample and it was 

determined that an observed effect size of f2 = .06 and a sample size of n = 190 produce a power 

level of .86.  

It is important to note that while the full sample size (n =1,398) is drastically larger than 

what is needed for acceptable statistical power of .80 (n = 64), the medium effect size of f2 = .16 

that was observed indicates that the results remain practically significant. The ADHD sample 

size (n = 190) was also larger than that required for statistical power (164), although not to such 

a drastic degree, and not overly inflating the chance of a Type I error.  

Normality 

 
Since regression is not robust to the presence of outliers, they were identified using the 

method of calculating the Mahalanobis distance squared and comparing it to a Chi Squared 

distribution. Of the 1,443 responses in the full sample, 46 fit the definition of an outlier, and 

were not used in the regression analysis and instead marked for further analysis (p. 61). Of the 

196 responses in the ADHD sample, 6 fit the definition, and were not used. 
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 With those outliers eliminated, measures of skewness, kurtosis, and overall normality of 

the residuals were conducted. Since the full sample is so large, measures of normality tend to be 

inaccurate, being prone to a Type II error of identifying abnormality where it is irrelevant. 

Alternatively, such a large sample is robust to peculiarities of normality in the data, and will 

provide interpretable regression results regardless. For the smaller ADHD sample, normality of 

the residuals is of greater importance. The residuals of this sample were identified by the 

Kolmogorov-Smirnov and Shapiro-Wilk tests as being statistically normal (p = .20, and p = .14 

respectively), despite having a mild positive skew. 

Descriptive statistics of the subgroups for the two main measures used in this study can 

be found in Table 3. 

Table 3. 
Descriptive Statistics for Sample Groups 

 Sample Group 

 Full Sample No ADHD ADHD 

Variable n M SD n Mean SD n Mean SD 

Activity Level 1398 27.76 5.60 1220 27.57 5.28 178 29.06 7.31 

Inattention 1398 15.95 5.43 1220 15.21 5.01 178 21.02 5.47 

 

 Frequency data for the Activity Level scale is presented in Figure 12 for the full sample 

and in Figure 13 for the ADHD sample. Measures of normality indicate that while both samples 

show some degree of skewness and kurtosis, they fall within the acceptable levels for 

psychometric purposes and can be considered normal. 

Hypothesis 1 

 

  In the first hypothesis, it was proposed that tests of the internal consistency of the seven 

composite HY/SL items that make up the Activity Level scale would be initial evidence of the  

unidimensionality of the scale, with Cronbach’s α (Cronbach, 1951), and McDonald’s ω  
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 Figure 12. Histogram of the Activity Level Frequency Distribution. Full Sample. 

  

 Figure 13. Histogram of the Activity Level Frequency Distribution. ADHD Sample. 
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(McDonald, 1999) being produced as an indicator of internal scale consistency. An α score in 

excess of 0.7 is not conclusive, but is considered by many to be indicative that the items of a 

scale have unidimensionality, or are all measuring the same construct. An issue with using α in 

this manner is that α assumes that each item on the scale gives an equal contribution (a tau-

equivalent model), which is not always the case. McDonald’s ω makes no such assumption (a 

congeneric model) and has recently become a preferred measure to Cronbach’s α (Zinbarg, 

Revelle, & Yovel, 2007) as an indicator of internal consistency. Although acceptable cutoff 

scores vary, an ω score above 0.7 is also considered acceptable for the field of psychology. 

These scores were identified using the full sample, and also using the ADHD-only sample, as 

previously discussed on pp. 49 and 51. 

For the ADHD sample, α = .80 and ω = .86 indicated that somewhere between 80% and 

86% of the observed variance in the Activity Level scores can be attributed to the general factor 

of Activity Level, which is within the acceptable range for a psychological measure of a 

construct. Item-level analysis indicated that the removal of one specific item (With regard to my 

patience…) would raise the overall α slightly to .802, but the deletion of any of the other 

questions would only serve to lower the internal consistency of the scale. 

For the full sample, α = .69 and ω = .79 indicated that somewhere between 69% and 79% 

of the observed variance in the Activity Level scores can be attributed to the general factor of 

Activity Level. The deletion of items did not increase the α generated for this sample. These 

results, with the exception of the borderline α of .69 for the full sample, are consistent with the 

predictions of the first hypothesis. The cause of the discrepancy between the two samples on the 

measures of internal consistency is not known, but may in part be due to the greater 

heterogeneity of the full sample in terms of psychological disorders. The inclusion of participants 
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with symptoms that cycle between low activity and high activity, such as those typical of bipolar 

disorder, might affect the score. Similarly, issues of comorbidity between ADHD and anxiety 

issues may also affect the overall internal consistency for the full sample. 

Hypothesis 2 

 

In the second hypothesis it was proposed that a simple curvilinear regression would 

identify a curvilinear relationship between Activity Level scores and Inattention scores. 

Specifically, it proposed that the curvilinear relationship will be U-shaped or parabolic in nature, 

which is described by a quadratic regression line. In order to identify the relationship between 

Activity Level and Inattention, aggregate scores were calculated for each variable. The first 

analysis used a method of curve estimation to specify the most appropriate type of model 

equation for interpolating the data, whether it be linear, or quadratic. The Inattention score was 

used as the dependent or criterion variable, and the Activity Level score was used as the 

independent or predictor variable.  

The predicted curvilinear relationship occurred for both data groupings (Table 4). The 

quadratic model was found to be significant for the full sample, F = 108.87, p < .001, and also 

for the ADHD sample, F = 5.68, p = .004, indicating that the model significantly explains a 

portion of the variance in the relationship between Activity Level and Inattention. The R2 of the 

quadratic model, or an estimate of how much of the variance is being explained, varied between 

the groups (Table 1). For the full sample, representing the general population, the quadratic 

model explained about 14% of the variance. For the ADHD diagnosis group, representing the 

clinical population, about 6% of the variance was explained by the quadratic model. As an 

explanation of the quadratic coefficients seen in Table 4 (labeled Constant, b1, and b2), each b 
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represents a slope, and more than one b indicating a change in slope, or a curve. The formula for 

the equation can be written from the coefficients provided in this form:  

y = Constant + b1x + b2x2. 

Thus, the equation for the quadratic interpolation line seen in the full sample is this:  

y = 48.71 - 2.41x + .04x2  

Figure 10 will be useful for interpreting the following explanation. This quadratic equation 

contains three distinct parts that describe the behavior of the interpolation line: the constant or y-

intercept, the first term, and the second term. The constant indicates that the interpolation line, 

extended beyond the meaningful confines of the data, crosses the y-axis at 48.71. The first term, 

-2.41x, is a negative slope of the interpolation line, which shows the initial drop in Inattention as 

the Activity Level increases from Sluggishness toward typical levels of activity. The second, or 

quadratic term of .04x2 indicates that the interpolation line is actually a parabolic or U-shaped 

curve. This means that there is a gradual flattening of the slope, followed by a new positive slope 

in the interpolation line. This new slope shows that Inattention rises again as Activity Level 

increases from typical levels toward Hyperactivity. 

The equation for the quadratic interpolation line seen in the ADHD sample is this: 

    y = 33.89 - .96x + .02x2. 

This quadratic equation follows that same pattern as with the General sample, indicating that the 

relationship between Inattention and Activity Level also follows a parabolic curve to some 

degree. 

The linear model was not significant for the ADHD group, explaining none of the 

variance (p = .40, R2 = .00), and indicating no measurable, overall change in Inattention scores as 

Activity Level scores increase or decrease. For the full sample, the linear model was significant 
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(p = .002), but only explained 0.7% of the variance, indicating a very slight drop in Inattention 

scores overall as Activity Level scores increased. This linear trend indicates that the parabola 

described by the quadratic equation has an overall tilt to the right. This would indicate a slight 

difference in the relationship between Inattention and Sluggishness compared to the relationship 

between Inattention and Hyperactivity. This slight difference would be seen as a steeper increase 

in Inattention as Activity Levels drop toward sluggishness than when Activity Levels rise toward 

hyperactivity. These trends can also be seen in Figure 14. 

Table 4. 

Curve Estimation Sample Groupings   

Full Sample 

 Model Summary  Parameter Estimates 

Equation R2 F df1 df2 p*  Constant b1 b2 

Linear .007 9.854 1 1396 .002  18.199 -.081  

Quadratic .135 108.865 2 1395 .000  48.706 -2.409 .043 

ADHD Diagnosis Sample 

 Model Summary  Parameter Estimates 

Equation R2 F df1 df2 p*  Constant b1 b2 

Linear .004 .703 1 188 .403  22.450 -.041  

Quadratic .057 5.677 2 187 .004  33.887 -.959 .017 
*p < .05 

  

Outlier Characteristics 

 

 The 46 outliers identified initially were analyzed in comparison to the remaining 

responses in order to identify a pattern. Due to the small sample of outliers and in order to 

minimize family-wise error, only two comparisons were made using t-tests: mean group score 

for endorsement of bipolar disorder, and mean group score for the endorsement of mental health 

symptoms overall. The Bipolar variable was chosen based on the idea that the presence of this 

type of disorder, which causes a wide variance in energy and activity levels, might obscure the 

expected relationship between symptoms of HY and symptoms of SL. The No Disorder variable 
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was chosen in order to see how the groups differed overall in levels of reported psychopathology.  

Analyses indicated that the outliers differed significantly from the main sample on both 

variables, as can be seen in Table 5. The t-tests indicated that those individuals in the outlier 

group tended to endorse bipolar disorder at a higher rate, and also to endorse more diagnoses and 

symptoms overall. These analyses both demonstrated nonsignificant differences in group 

variance, medium effect sizes, and sufficient power for identifying the differences in group 

means, indicating that the differences that were found were both statistically and practically 

significant. 

 

 Figure 14. Scatterplots and interpolation lines produced by curve estimation, illustrating the  

 curvilinear relationship found in both sample groups between Inattention and Activity Level. 

 

Table 5. 

Comparison of Sample and Outlier Group Means 

Variable Group n M SD SEM Cohen’s D Power t Sig. (2-tailed)* 

Bipolar Outlier 46 .3043 .46522 .06859 0.56 .96 3.146 .003 

Sample 1398 .0873 .28233 .00755 Med    

No 

Disorder 

Outlier 46 .2826 .45524 .06712 -0.57 .97 -3.992 .000 

Sample 1398 .5558 .49706 .01329 Med    
*p < .001. 
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CHAPTER 5 

 

DISCUSSION 

 
 The present study constitutes the first exploration to date of a continuous relationship 

between the hyperactivity encompassed by ADHD-H/I and the hypoactivity encompassed by 

SCT. Additionally, it is the first study found that explores the possibility of a dimensional and 

curvilinear relationship between a continuum of activity level and the symptoms of inattention 

encompassed by ADHD-I. Its purpose was to find evidence to either support or reject this new 

construct, as such a reevaluation of the present construct may have implications for not only the 

body of ADHD research but for the diagnosis and treatment of ADHD as well. This was done 

using a large sample of adults across both sexes and from various ethnic and racial groups. 

 Previous studies have found that ADHD-H/I and SCT have an inverse correlation with 

each other, while both have a strong, positive correlation with ADHD-I.  Those findings 

suggested that a strictly linear approach would not adequately describe the relationship between 

these disorders. One alternative explanation is that hyperactivity and sluggishness form opposite 

ends of a continuum of activity level, where the midpoint would represent an ideal level of 

activity. This continuum would be expected to have a curvilinear or quadratic relationship with 

inattention, where inattention is high at both endpoints, and low at the midpoint of activity level. 

 The following chapter is composed of a summary of this study’s results. A discussion of 

the practical implications for theory and practice are included as well as interpretive limitations 

and ideas for future research. 

Internal Consistency 

 

The first hypothesis presumes to determine whether hyperactivity and sluggishness are in 

fact endpoints of a single dimensional construct, activity level, by using measures of internal 
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consistency. Both the Cronbach’s α and the McDonald’s ω methods of measuring internal scale 

consistency produced scores within the acceptable range for psychological measure, consistent 

with the first hypothesis. This indicates that the participants responded to the group activity level 

items in a consistent manner, and that the overall variance appears to be due to a single common 

factor.  

However, further interpretation of these results uncovers some obstacles. The first 

obstacle pertains to the α and ω scores, whether they are meaningful indicators of 

unidimensionality; and the second concerns the data itself, whether unidimensionality is even an 

appropriate expectation for a dimensional, curvilinear scale. 

As stated by Barbaranelli, Lee, Vellone, & Riegel, (2015), “alpha is an accurate measure 

of reliability only if items measure the same construct and are sufficiently correlated.” In other 

words, Cronbach’s α should only be interpreted if you already know that the scale is 

unidimensional. Cronbach’s α and other measures based on the classical test theory are 

indicators of correlation amongst the test items, but not of unidimensionality. Similarly, 

McDonald’s ω assumes that the items pertain to a single factor.  

Unidimensionality of a measure would indicate a single construct, in this case, activity 

level. According to Revelle and Zinbarg (2009), unidimensionality is only one of four proposed 

qualities that a test may have that are related to dimensionality, the others being the presence of a 

general factor, the proportion of the variance attributable to that general factor, and the 

proportion of the variance attributable to all common factors. According to their manuscript, two 

possibly distinct, but highly related domains (in this case symptoms of hyperactivity and 

sluggishness), will likely not be measured as unidimensional, but instead as having a shared 

general factor (activity level). Although factor analysis might be the logical tool for measuring 
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this, it would not be useful for this study since the symptoms of hyperactivity and sluggishness 

have already been matched. Factor analysis would not be able to break down the composite items 

for analysis. 

In summary, the Activity Level scale may not be unidimensional, and Cronbach’s α and 

McDonald’s ω are not useful descriptors of unidimensionality unless the scale is already known 

to be unidimensional. However, unidimensionality may not even be the expected or appropriate 

characteristic for this data. Ultimately, while the analysis for hypothesis 1 produced the predicted 

results, the interpretation of the results is inconclusive.  

An alternative analysis (one not included in the initial plan for this study) may provide 

evidence of whether sluggishness and hyperactivity can be validly combined into an Activity 

Level scale. As the distribution of responses on the Activity Level scale is both normal and 

unimodal as opposed to bimodal, then the scale may be considered to describe a single construct 

as opposed to two separate constructs. This may be seen for both samples in the histograms of 

Figures 8 and 9. 

Again, Cronbach’s α would not necessarily indicate whether a scale is unimodal, only if 

the items are all correlated. In this case, Cronbach’s α would not be able to distinguish between 

whether the responses tended to fall at either end of the scale, or whether they fell primarily 

toward the middle. 

Curvilinearity 

 

The second hypothesis presumes to determine whether the measure of activity level and 

the measure of inattention have a quadratic curvilinear relationship, as predicted by the proposed 

model. While the unidimensionality of the activity level measure may be indeterminate, the 

curvilinear regression did indeed show a significant and meaningful quadratic curvilinear 
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relationship between the two constructs. According to these results there was a general pattern of 

higher levels of inattention whenever the activity level was closer to the high or low endpoints, 

and lower levels of inattention whenever the activity level was near the middle. While it is 

important to keep in mind that much of the variance (86% for the general sample and 96% for 

the ADHD sample) was not explained by this relationship, and many other factors remain 

unknown, the curvilinear pattern was nevertheless present as was hypothesized, and there is 

likely a benefit to be gained from examining the implications. Exploring the implications of this 

factor of variance should in no way interfere with or deter any exploration of other possible 

factors for predicting Inattention. 

As stated before, this multidimensional arrangement of the ADHD and SCT symptoms is 

fully congruent with previous findings where inattention was positively correlated with both 

hyperactivity and sluggishness, despite the negative correlation between the latter two constructs. 

Interestingly, the pattern was present both in the overall sample, and in the smaller portion 

reporting a diagnosis of ADHD.  

As both the general sample and the clinical sample demonstrate the same relationship 

between activity level and inattention, then it seems unlikely that there is anything categorically 

different about those with ADHD and those without ADHD. An alternative to categorical 

differences in activity level and inattention would be that they differ only in terms of gradient or 

severity of symptoms, for which any categorization becomes somewhat arbitrary. This may 

indicate a general pattern that is not necessarily consistent with ADHD or SCT being distinct 

disorders, or that ADHD and SCT do not each describe a single pathology. In reviewing the 

symptoms of both ADHD and SCT, no symptoms are found that are exclusive to someone with a 

mental illness, as might be indicative of a unique pathology. Instead it may be more indicative of 
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the fact that activity level is influenced by a number of other environmental or genetic factors 

shared in common by those with ADHD, SCT, and by the population as a whole. 

Theoretical Implications 

 
The initial implications of these results are theoretical. The results seem to be consistent 

with an inactive line of research that found two types of inattention (Barkley et al., 1990; 

Diamond, 2005; Lahey et al., 1988; Milich et al., 2001). However, the implications of this study 

diverge from the past conclusions.  

New Model 

 

Rather than splitting inattention into subtypes or distinct disorders, it allows for a 

multidimensional relationship with hyperactivity and sluggishness. If replicable, these results 

may dictate a restructuring of ADHD in a fashion that may be a significant departure from any 

done previously. Such a construct may best be represented by a continuum that does not lend 

itself easily to categorization, and may require an emphasis on subjective levels of impairment as 

opposed to quantification of present symptoms. Such a continuum would not necessarily 

preclude an individual from shifting their position on the continuum at any point, which is 

congruent with research showing that the ADHD subtypes are unstable over time (Lahey, et al., 

2005) and in fact leaves ample room for the appropriate inclusion of non-pathological 

fluctuations in energy/activity level.  

Structure 

The structural implications of this for research are far-reaching as well. Unidimensional 

and linear analyses, such as factor analysis and correlation, have been used almost exclusively in 

past ADHD research and particularly in the studies used to devise the various constructs of 

ADHD. If the results of this study are an indication of the multidimensional nature of ADHD 
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symptoms, then these analyses are seemingly insufficient to the task of describing ADHD, and 

would likely give erroneous and deceptive results. While curvilinear regression seems capable of 

identifying this type of structure, other, more complex analyses may need to be utilized to further 

describe such constructs. Quadratic factor analysis is one such possibility, as well as 

multidimensional unfolding and multidimensional scaling. As an example, the multidimensional 

relationship indicated by this study resolves the 1994 issues with the poor negative predictive 

power (NPP) of SCT for inattention, which had led SCT symptoms to be excluded from the 

DSM-IV construct of ADHD (Frick et al., 1994). These results would explain why sluggishness 

would likely have positive predictive power (PPP) without NPP, as sluggishness is not the only 

causal factor for inattention. The results appear to indicate that hyperactivity may also have 

different PPP and NPP for inattention, which is an avenue for further research. 

Categorization 

This study likewise has implications for the current view of ADHD in relation to 

comorbid issues such as behavioral disorders (DSM 5; APA, 2013). Instead of enforcing a 

distinction between them because of a weak overall correlation between externalizing behaviors 

and inattention (Lahey et al., 1984; Lahey et al., 1994; Lalonde, Turgay, & Hudson, 1998), 

inattention can be split between that caused by hyperactivity and that caused by sluggishness. In 

the past, this splitting of inattention has resulted in a strong, positive correlation between 

externalizing behaviors and hyperactivity and a strong, negative correlation between 

externalizing disorders and sluggishness. This could imply that behavioral disorders may be an 

integral part of the hyperactive end of ADHD, seen as a common result of increased risk-taking 

behaviors, increasing as activity levels increase toward unmanageable levels. Relatedly, 
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internalizing symptoms such as depression and anxiety may be more integral to the sluggish end 

of ADHD than has been explored before. 

Clinical Implications 

 

The results of this study seem to indicate that not all inattention has the same cause, and 

therefore that hyperactive and sluggish forms may require different therapeutic approaches to 

treatment. This is consistent with past research which indicated that hyperactivity and 

sluggishness may respond differently to non-pharmacological treatment (Antshel, Faraone, & 

Gordon, 2012; Prevatt & Yelland, 2013). For the purposes of treatment, these results imply that a 

diagnosis of ADHD is insufficient for determining the most effective approach to treatment. 

Conveniently, the multidimensional construct supported by these results allows for 

clinical and non-clinical levels of inattention without needing to create distinctions based on 

etiology. Many emotional, social, biological stressors, and even genetic diatheses could 

conceivably influence a person’s activity level and associated level of inattention to vary. Rather 

than assuming a direct link between hyperactivity and a genetic cause, other avenues would need 

to be explored in therapy for potential stressors that might be elevating risk-taking behaviors. 

Similarly, symptoms of sluggishness would then be cause for exploring stressors that lead to 

energy depletion or to a reduction of healthy risk-taking behaviors.  

Unless entirely without merit, these results may also require an abatement of what may 

be termed the pathologizing of functional bodily responses to environmental cues, akin to the 

sleep/wake circadian rhythm or the fight/flight arousal of stress. This possibility would align 

these results with the previously mentioned Yerkes-Dodson law of arousal and performance. An 

alternative diagnostic structure, analogous to issues with blood pressure, is a set of high and low 

cut-off points that may shift based on age or circumstance. As with blood pressure, the cut-off 
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points are seen as indictors of other issues, rather than issues in and of themselves. This view 

would accept some variation in activity level as normal, as variation in blood pressure is normal. 

The cutoff points for blood pressure are determined by a consensus of what is an acceptable level 

of risk, rather than there being anything categorically different between the types of blood 

pressure just above and just below the cutoff points. High blood pressure, like hyperactivity, may 

cause problems in functionality, but it is not necessarily seen as the primary issue. Patterns of 

diet, exercise, and stress are explored as explanations for the high blood pressure and behavioral 

changes are recommended alongside pharmacological treatments. Similarly, this alternative 

structure for activity and inattention may indicate that behavioral and environmental causes for 

both low activity levels and high activity levels may be the better focus for attention and 

treatment.  

Consequently, one thing that these findings do not seem to support is only using 

dopaminergic or other ADHD medication as the sole approach to treatment. If ADHD is simply a 

set of normal responses to a wide variety of stressors, a theory that has been proposed before 

(Furman, 2008; Stolzer, 2009) and one that appears fully congruent with the continuous rather 

than categorical approach to viewing activity level, then the underlying issues may differ from 

case to case. Evidence suggests that current ADHD subtypes do not respond equally well to 

stimulant treatment (Barkley et al., 1991; Beery, Quay, & Pelham, 2017), and estimates of 

stimulant treatment resistance go from a tenth to half of those with ADHD (Barkley, 2016; 

Wender, 1998), indicating that treatments should be more individually tailored to each client, 

with significant focus perhaps being placed on the context of the behavior.  

A more widely recognized example of an adaptive response to variety of stressors would 

be the crying of an infant. If the treatment success is only measured by whether the infant has 
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stopped crying, then the crying itself is being treated as the problem, and not the underlying 

issues of hunger, sleepiness, fright, pain, or any other common complaint. A drug that silences 

the infant’s cries, such as the opium or whiskey of generations past, may cover up the true 

problems by only appearing to be a resolution. 

If hyperactivity and sluggishness are indeed adaptive bodily responses to stressors, then 

the addition of stimulant medication may sometimes interfere with the body’s natural 

functioning. The hyperactivity/impulsivity may be the results of the body’s drive toward risk-

taking (Ellis, et al., 2012), and while the stimulants may improve an individual’s ability to direct 

that impulse, it will have no direct impact on whatever caused the body’s adaptive response in 

the first place. This temporary success in reducing the inappropriate behaviors may mask any 

social, behavioral, physical, or other issues that might otherwise be helped through therapy. This 

result is consistent with the progressive deterioration of the stimulant’s effectiveness over time 

(Molina et al., 2007; Molina et al., 2009; Swanson et al., 2007). 

If sluggishness is the result of the body’s reduction in risky behavior and lower energy 

expenditure, then the addition of a stimulant would necessarily be counterproductive to its aims. 

Whichever stressors are being dealt with or avoided by reducing risk and activity would persist 

instead, and the body’s response would be an attempt to counteract the effects of the stimulant. 

This would likely be seen as a rapid reduction in the stimulant’s effectiveness due to the brains 

reduction in its receptor sites, followed by a repeated increase in necessary dosage. This would 

also likely lead to a dramatic difference in functioning when off of the medication or when 

withdrawing entirely, as the body would need to readjust its own dopamine production and the 

prevalence of its receptor sites. Again this is congruent with past research indicating lower 

effectiveness of stimulants in treating SCT-type inattention. 



70 
 

These implications are admittedly prone to subjectivity, and should therefore be 

vigorously disputed and reexamined in order to merit credibility. Considerations such as these 

are far from being proven or even fully examined by the current study and are not mentioned in 

this fashion. Instead, they represent possible avenues of consideration when examining the 

implications of a new structural model. Various theories exist on the etiology of ADHD, and the 

results of this study can and should be placed into the context of each in order to see the full 

implications. Such a job would not be possible for a single researcher to adequately complete, 

given the limited perspective and expertise. 

Limitations 

 

There were significant limitations to consider when assessing the viability and 

generalizability of this data, including limitations due to sampling, due to participant 

subjectivity, and possibly due to the formulation of the activity level measure itself.  

The sample, while large, was self-selected from among adults with access to and the inclination 

for prolonged internet use. This inclination may have an impact on their symptomatology, or 

may in fact be a consequence of their symptoms. There may be a difference in ADHD and SCT 

symptom manifestation between those who would choose Amazon’s Mechanical Turk for a 

source of income, and those that would not choose it. The sample was also limited to those who 

could afford internet access, and who had the education and training to read the questions and 

operate the computer. In limiting the sample to those with workers with a high dependability 

rating, many individuals with behavioral issues or high impulsivity may have been excluded. 

Individuals with low energy, low motivation, or social anxiety may also have been more 

reluctant to respond at all or at least with a full disclosure of their experiences. Using an 

exclusively adult sample of those 18 and older, these results may not represent in any way the 
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experiences of children and adolescents with symptoms of ADHD or SCT, and cannot be 

assumed to generalize to childhood ADHD.  

The limitations caused by subjectivity, while currently unavoidable in ADHD research 

and in psychology as a whole, are nevertheless significant and should be mentioned. Diagnostics 

in psychology depend on self-reports, observation, and clinical expertise, and do not benefit from 

the simplicity of a blood test or even conclusivity through neural imaging. This means that there 

is much room for error, exaggeration, or even malingering, and this study was susceptible to 

those as well. There was no method of verifying the ADHD diagnoses reported by the 

participants nor the qualifications of the professional who gave the diagnosis, even if there was 

no inherent benefit to be gained by falsifying such a diagnosis for the survey. While precautions 

were taken to weed out deliberately or unintentionally careless responses, there was no method 

of standardizing the subjective severity of the symptoms being disclosed. 

The activity level measure, created by combining symptoms from ADHD-H/I and from 

SCT and matching them by topic, could have been matched and divided in a variety of ways. 

There was no research precedent to which the measure could be readily compared, as no other 

measure has structured hyperactivity and sluggishness in such a fashion. Despite the 

participation and approval of an expert in adult ADHD and in the evaluation of ADHD, there is 

no guarantee that the process produced the ideal result. This is another example of an aspect of 

this study that requires review, replication, and elaboration. 

Future Research 

 

Subsequent research is warranted, and a number of avenues can be taken. It would be 

important to determine if the results are an artifact of the sampling procedures or the 

predominantly Caucasian sample, so other collection methods could be used to reach participants 
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outside the realm of Mechanical Turk, and participants from other countries, ethnicities and 

races. As mentioned earlier, other formulations of the activity level measure might be produced 

which could give different results, and those could be explored as well. Alternatively, the activity 

level measure could be left to its component ADHD and SCT symptoms, and, along with the 

symptoms of inattention, be analyzed using multidimensional analyses such as quadratic factor 

analysis as a way of clarifying the latent structure. Such methods might be used to better match 

the hyperactive and sluggish symptoms, or to elaborate upon the curvilinear relationship found in 

this study. If future research finds merit in the ideas proposed in this study, then many historical 

findings may need to be replicated using multidimensional analyses and with a new 

understanding of ADHD. This may require new approaches toward measuring correlations with 

comorbid disorders as well, and even adjustments to the methods of measuring ADHD 

prevalence. Considering the impact that ADHD and its associated impairments can have on the 

social, cognitive, emotional, educational, and even occupational development of an individual, it 

is indisputable that this disorder deserves further study. 
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APPENDIX A 

 

STUDY SURVEY FORM 

 

 
Attention and Activity - Form 1 

 

A) Thank you for taking the time to complete this survey! It explores the experiences of attention 

and physical/cognitive activity, and how that relates to attention-deficit/hyperactivity disorder, or 

ADHD. As you complete this survey, you will remain anonymous, and your specific answers 

will be kept confidential. You will also be compensated equally, no matter your experience with 

ADHD, so please answer honestly and to the best of your ability. 

 

B1) Have you ever been diagnosed with ADHD or ADD? (Your answer will not end the survey, 

but is important for analyzing the data.) 

� Yes, I have a diagnosis (1) 

� No, but I may have ADHD or ADD (2) 

� No, and I don't think I have it (3) 

 

B2) If you have been diagnosed with ADHD, what subtype is it? 

� ADHD Hyperactive/Impulsive type (ADHD) (1) 

� ADHD Inattentive type (ADD) (2) 

� ADHD Combined type (3) 

� Sluggish cognitive tempo (SCT) (4) 

� I don't know (5) 
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B3) Have you been prescribed medication for treating ADHD? 

� Yes, and I'm currently taking it (1) 

� Yes, but I'm not taking it (2) 

� No, but I use it (3) 

� No, and I don't use it (4) 

 

B4) Have you ever been diagnosed with: 

� Depression (1) 

� Anxiety (2) 

� Bipolar Disorder (3) 

� Personality Disorder (4) 

� Oppositional Defiant Disorder or Conduct Disorder (5) 

� PTSD (6) 

� Substance Use Disorder (7) 

 

B5) Even if you don't have an official diagnosis, do you believe that you suffer from any of the 

following: 

� Depression (1) 

� Anxiety (2) 

� Bipolar Disorder (3) 

� Personality Disorder (4) 

� Oppositional Defiant Disorder or Conduct Disorder (5) 

� PTSD (6) 

� Substance Use Disorder (7) 

 

B6 What is your biological sex? 

� Male (1) 

� Female (2) 

� Prefer not to say (3) 
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B7 What is your race or ethnicity? (Multiple answers can be given.) 

� Black, Afro-Caribbean, or African American (1) 

� Non-Hispanic White or Euro-American (2) 

� Latino or Hispanic American (3) 

� East Asian or Asian American (4) 

� South Asian or Indian American (5) 

� Middle Eastern or Arab American (6) 

� Native American or Alaskan Native (7) 

� Hawaiian or Pacific Islander (8) 

� Other (9) 

 

B8) What is your age? 

�  

 

B9) What is your level of education? 

� Some high school (1) 

� High school graduate or GED (2) 

� Some college credit (3) 

� Undergraduate degree (4) 

� Technical training (5) 

� Some graduate level credit (6) 

� Graduate degree (7) 

 

C) CRITICAL: The following questions are designed to explore your experiences with the 

symptoms of attention-deficit/hyperactivity disorder (ADHD). It is important that you respond to 
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these questions in a way that describes your experiences before ever receiving medication for it, 

and without the effects of any other legal or illegal drugs.  

 

D1) With regard to my movements: 

� I move slowly or sluggishly a great deal of the time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I fidget, tap , or squirm a great deal of the time (7) 

 

D2) With regard to my interactions with others: 

� I'm withdrawn or disengaged from others a great deal of the time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I intrude on conversations a great deal of the time (7) 

 

D3) With regard to my patience: 

� I'm not in a rush, instead I'm "spacey", lost in my thoughts, or oblivious a great deal of the 

time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I am impatient or have trouble waiting a great deal of the time (7) 

 



77 
 

D4) With regard to my activity level: 

� I feel apathy, am slow to complete tasks, or lack initiative a great deal of the time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I feel driven as if by a motor a great deal of the time (7) 

 

D5) In conversations: 

� I get lost in my own thoughts, daydream, or don't participate a great deal of the time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I talk excessively a great deal of the time (7) 

 

D6) Just making sure: 

� Select choice #2 to indicate that you are reading this. Sorry for the deception (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� Don't forget to choose #2 on this question (7) 
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D7) When I'm required to listen to someone talk: 

� I'm mentally foggy, or I don't understand or process questions as quickly or accurately as 

others a great deal of the time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I blurt out answers before the questions have been completed a great deal of the time (7) 

 

D8) Regarding my energy level: 

� I'm lethargic, drowsy, or underactive compared to others a great deal of the time (1) 

� 2 (2) 

� 3 (3) 

� Neither, I'm about average (4) 

� 5 (5) 

� 6 (6) 

� I feel very restless, can't stop moving, or can't stay seated a great deal of the time (7) 

 

E1) I fail to give close attention to details or make careless mistakes doing work. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E2) I have difficulty sustaining attention in tasks or fun activities. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 
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E3) I don't listen when spoken to directly. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E4) I don't follow through on instructions and fail to finish my work. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E5) I have difficulty organizing tasks and activities. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E6) I avoid, dislike, or am reluctant to engage in work that requires sustained mental effort. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E7) I lose things that are necessary for tasks and activities. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 
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E8) I become easily distracted. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E9) I should select "Often" for this question. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 

 

E10) I become forgetful in daily activities. 

� Never or Rarely (1) 

� Sometimes (2) 

� Often (3) 

� Very Often (4) 
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APPENDIX B 

 

TABLE OF SPECIFICATIONS 

 

 
Table of Specifications for the Survey Items 

Content  # of Items  Item # 

Demographics  9  B1-B9 

Activity Level  7  D1-D5, D7, D8 

  -- ADHD-H/I    D1-D5, D7, D8 

        -- Hyperactivity    D1-D5, D7, D8  

        -- Impulsivity    D2, D3, D5, D7 

  -- SCT    D1-D5, D7, D8 

Inattention  9  E1-E8, E10 

Attention Check  2  D6, E9 
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APPENDIX C 

 

HUMAN SUBJECTS APPROVAL 

 

 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 · FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
Date:    5/9/2016 
To:    Nathan Miller 
Dept.:    EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 
From:     Thomas L. Jacobson, Chair 
Re:        Use of Human Subjects in Research 

Redefining ADHD: Should Inattention be Viewed as a Separate 
Dimension from Cognitive and Physiological Activity Level? 

 
The application that you submitted to this office in regard to the use of human subjects in the 
proposal referenced above have been reviewed by the Secretary, the Chair, and one member of 
the Human Subjects Committee. Your project is determined to be Expedited per per 45 CFR § 
46.110(7) and has been approved by an expedited review process. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 
weigh the risk to the human participants and the aspects of the proposal related to potential risk 
and benefit. This approval does not replace any departmental or other approvals, which may be 
required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent 
form is attached to this approval notice.  Only the stamped version of the consent form may be 
used in recruiting research subjects. 
 
If the project has not been completed by 5/8/2017 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
expiration date; however, it is your responsibility as the Principal Investigator to timely request 
renewal of your approval from the Committee. 
 
You are advised that any change in protocol for this project must be reviewed and approved by 
the Committee prior to implementation of the proposed change in the protocol.  A protocol 
change/amendment form is required to be submitted for approval by the Committee.  In addition, 
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federal regulations require that the Principal Investigator promptly report, in writing any 
unanticipated problems or adverse events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor is 
reminded that he/she is responsible for being informed concerning research projects 
involving human subjects in the department, and should review protocols as often as needed to 
insure that the project is being conducted in compliance with our institution and with DHHS 
regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The 
Assurance Number is FWA00000168/IRB number IRB00000446. 
 
Cc:    Frances Prevatt, Advisor 
HSC No.   2016.18104 
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